Massachusetts Department of Transportation 


Massachusetts Department Of Transportation Highway Division Highway Division 
Proposal No. 608929-123406 


DOCUMENT A00801 
SPECIAL PROVISIONS 
WILMINGTON 


Federal Aid Project No. HIP(BR)-003S(669)X 
Bridge Replacement, W-38-003, Butters Row over MBTA 


Labor participation goals for this Project shall be 15.3% for minorities and 6.9% for women for 


each job category. The goals are applicable to both Contractor’s and Subcontractor’s on-site 
construction workforce. Refer to Document 00820 for details. 


SCOPE OF WORK 


All work under this Contract shall be done in conformance with the 2023 Standard 
Specifications for Highways and Bridges, the Supplemental Specifications contained in this 
book, the 20/7 Construction Standard Details, the Traffic Management Plans and Detail 
Drawings, MassDOT Work Zone Safety Temporary Traffic Control, the 1990 Standard 
Drawings for Signs and Supports; the 2015 Overhead Signal Structure and Foundation Standard 
Drawings, the 2009 Manual on Uniform Traffic Control Devices (MUTCD) with Massachusetts 
Amendments; the 1968 Standard Drawings for Traffic Signals and Highway Lighting; The 
American Standard for Nursery Stock; the Plans and these Special Provisions. 


The work under this Contract consists of replacing the structurally deficient Butters Row Bridge 
over the MBTA. The existing bridge is a three-span structure with an overall length of 
approximately 71 feet and overall width of approximately 19 feet 5 inches with a curb-to-curb 
width of 13 feet 6 inches. It will be replaced with a new single-span bridge of 40 feet 6 inches 
length with an out-to-out deck width of 45’-9”, curb-to-curb width of 32 feet with 5’-6” 
sidewalks on both sides, and with $3-TL railing with type I protective screen on each side of the 
bridge. The bridge is being widened and the proposed horizontal alignment is being shifted to the 
north. The profile is being raised to increase vertical clearance over the railroad. There are four 
(4) cantilever retaining walls on each of the approaches with S$3-TL railing and supported on 
micropiles. There is one retaining wall that will require three (3) borings to be performed by 
Contractor to confirm foundation recommendations due to limited access. 


The work shall include the demolition and disposal of the existing three-span bridge 
superstructure and the existing bridge substructure. Work also includes the construction of a 
new single-span structure utilizing seven (7) steel rolled beams with an 8” cast-in-place concrete 
deck with a 3” superpave wearing surface. The new superstructure will be supported on new 
concrete cantilever abutments supported on micropiles as shown on the Plans. A new water line 
will be supported on the south fascia of the bridge and wingwall coping before punching through 
below Butters Row roadway. 
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SCOPE OF WORK (Continued) 


The project includes geometric improvements; full depth pavement reconstruction; pavement 
fine milling; intersection improvements; removing and resetting lighting; temporary utility 
relocations; installing new guardrails; new bike lane on both sides of Butters Row; installing new 
drainage structures and pipes; relocating water main; installing new granite curb and HMA berm; 
constructing ADA compliant cement concrete pedestrian ramps; installing erosion control 
devices; reconstructing driveways; furnishing and spreading loam and seed; installing signs and 
pavement markings; providing temporary traffic control; and other incidental items of work 
listed in the proposal. 


SUBSECTION 7.05 INSURANCE REQUIREMENTS 
B. Public Liability Insurance 


The insurance requirements set forth in this section are in addition to the requirements of the 
Standard Specifications and supersede all other requirements. 


Paragraphs 1 and 2 


The Massachusetts Department of Transportation and applicable railroads shall be named as 
additional insureds. 


INSURANCE REQUIREMENTS 


The insurance requirements set forth in this section are in addition to the requirements of the 
Standard Specifications. 


Railroad Operations Directorate: Section F: 


1. The Contractor shall furnish, with respect to the operations of the Contractor or any of the 
Contractor's Subcontractors performing within the Railroad right-of-way, broad form Railroad 
Protective Liability Insurance covering all work performed under this Contract in the amount of 
not less than $5,000,000 per occurrence, $10,000,000 aggregate combined bodily injury and 
property damage. The Contractor shall carry Worker's Compensation Insurance, including 
Employers Liability Insurance as provided by Massachusetts General Laws, Chapter 152, as 
amended, covering all work performed by him under the Contract. The Contractor shall carry 
Umbrella Liability Coverage with limits of not less than $10,000,000 per occurrence, covering 
all work performed by him under this Contract. Automobile Liability Insurance: The Contractor 
shall provide Automobile Liability Insurance to include the use of all vehicles; owned, leased, 
hired and non-owned, with limits not less than $1,000,000 combined single limit covering all 
work performed under the Contract. 


2. Such insurance shall be written on an occurrence basis. 


A00801 - 2 


Massachusetts Department Of Transportation Highway Division Highway Division 
Proposal No. 608929-123406 


INSURANCE REQUIREMENTS (Continued) 


3. The MBTA and applicable railroads shall be the named insureds on such insurance. 
Additional named insured are listed below. Original policies and certificates shall be made out 
to the MBTA and applicable railroads and mailed to: 


MBTA: Treasurer-Controller 
Massachusetts Bay Transportation Authority 
10 Park Plaza 
Boston, MA 02116 
Tel. (617) 222-3064 


Keolis: General Counsel 
Keolis Commuter Services, LLC 
470 Atlantic Avenue 
Boston, MA 02210 


AMTRAK: — General Superintendent 
230 Congress Street 
Boston, MA 02110 
Tel. (617) 654-2020 


CSX: General Manager 
CSX 
1 Bell Crossing Road 
RD. #2, Box 145 
Selkirk, NY 12158-9618 
Tel. (518) 767-6111 


4. The Contractor shall furnish to the MBTA and railroad companies a signed original of the 
Railroad Protective Liability Policy prior to entry upon the railroad right-of-way. 


5. Such policies shall provide 30 days notice to each named insured by the insurance company 
before any change or cancellation of the policies. 


6. Such Railroad Protective Insurance policies may be provided in forms commonly referred to 
as AAR/AASHTO or ISO/RIMA but not Oregon. 


Questions regarding insurance should be directed to the MBTA’s Risk Manager at 617-222- 
3064. 


The contractor shall be aware of the latest MBTA insurance limits / requirements. See the 
following link for more information: 
https://www.mbtarealty.com/licenses.html 
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CONTRACTOR QUESTIONS AND ADDENDUM ACKNOWLEDGEMENTS 


Prospective bidders are required to submit all questions to the Construction Contracts Engineer 
by 3:00 P.M. on the Tuesday of the previous week before the scheduled bid opening date. Any 
questions received after this time will not be considered for review by the Department. 


Contractors should email questions and addendum acknowledgements to the following email 
address massdotspecifications@dot.statemaus The MassDOT project file number and 
municipality is to be placed in the subject line. 


BIDDERS LIST 


Pursuant to the provisions of 49 CFR Part 26.11 all official bidders will be required to report the 
names, addresses and telephone numbers of all firms that submitted bids or quotes in connection 
with this project. Failure to comply with a written request for this information within 15 business 
days may result in a recommendation to the Prequalification Committee that prequalification 
status be suspended until the information is received. 


The Department will survey all firms that have submitted bids or quotes during the previous year 
prior to setting the annual goal and shall request that each firm report its age and gross receipts 
for the year. 


MATERIAL OPTIONS 


The Contractor shall inform the Engineer of his option prior to the installation of the material. 
Once the option is designated, all material for the option item(s) shall remain the same 
throughout the job. 


OPTIONS 
Item Number Item Description Unit 
234.12 12 Inch Drainage Pipe-Option Foot 


Pipe Options 
Reinforced Concrete Pipe 


Corrugated Plastic (Polyethylene) Pipe 
Corrugated Plastic (Polypropylene) Pipe 
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SECTION 6.00: CONTROL OF MATERIALS 


Subsection 6.01: Source of Supply and Quality 
Replace this subsection with the following: 


The Engineer may approve material at the source of supply before delivery to the project. 


The Department reserves the right to require approval of the source of supply for any material to 
be incorporated into the work prior to delivery or manufacture. 


The Engineer reserves the right to prohibit the use of materials, products, or components which, 
in their opinion, may be supplied in a manner not reasonably consistent with contract 
requirements. 


The determination of the Engineer shall be final upon all questions which pertain to supplier 
approval. 


Fabricators of structural steel, miscellaneous steel and aluminum products, and producers of 
precast concrete and prestressed concrete must be on the Department's approved fabricators list 
on the date the bids are opened. Only approved fabricators will be allowed to perform work for 
the Department. 


The Contractor shall furnish all materials required for the work specified in the Contract. Said 
materials shall meet the requirements of the specifications for the kind of work involving their 
use. For any materials named or described in these specifications, an approved equivalent to that 
named or described in the said specifications, may be furnished. 


Chapter 7, Section 22, Clause 17, of the General Laws, as amended, shall apply to the purchase 
by the Contractor of supplies and materials to be used in the execution of this Contract. 


The rules referred to require a preference in the purchase of supplies and materials, other 
considerations being equal, in favor first, of supplies and materials manufactured and sold within 
the Commonwealth, and second, of supplies and materials manufactured and sold within the 
United States. 


All iron and steel products, manufactured products, and construction materials shall comply with 
all Federal Buy America and Federal Build America Buy America (BABA) requirements, where 
applicable. 


In Contracts requiring structural steel, precast, or prestress concrete, the Contractor shall furnish 
approved shop drawings, and fabrication procedures to the Department’s inspector at the supply 
source or fabrication site. Materials for permanent construction shall be new, shall conform to 
the requirements of these specifications, and shall be approved by the Engineer. 
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SECTION 6.00 (Continued) 


Materials for temporary structures or supports adjacent to traveled ways, the failure of which 
would compromise the safety of the public or the traveled ways, need not be new but the 
Contractor shall be required to submit certification by a Structural Professional Engineer that the 
material meets the requirements for the intended use and shall be approved by the Engineer. Any 
fabrication shall conform to the requirements of these specifications. These requirements shall 
not apply to gantry systems and supports as well as other mechanized systems. 


If testing finds that an approved supplier does not furnish a uniform product, or if the product 
from such source proves unacceptable at any time, the Contractor shall, at their own expense, 
take any and all steps necessary to furnish approved materials. 


The Contractor shall submit to the Department for approval a notarized Certificate of 
Compliance (COC) from the Manufacturer or Supplier for each kind of manufactured or 
fabricated material furnished. 


The COC shall certify compliance with the specifications and shall contain the following 
information: 


Contract Number, City or Town, Name of Road and Federal Aid Number; 

Name of the Contractor to which the material is supplied; 

Kind of material supplied; 

Quantity of material represented by the certificate; 

Means of definitively identifying the consignment, such as invoice number, lot number, 

bill of lading number, label, marking, etc.; 

6. Date and method of shipment; 

7. Statement indicating that the material has been tested and found in conformity with the 
pertinent parts of the Contract; 

8. Statement indicating that the material meets the requirements of Buy America and 
BABA, where applicable; 

9. Results of all required tests including the chemical analysis in the case of metal: or in lieu 
of furnishing the results a statement that results of all required tests pertinent to the 
certificate and not submitted shall be maintained available by the undersigned for a 
period of not less than three years from date of final acceptance or not less than three 
years from date of final payment (whichever period is the longest shall apply). 

10. Signature of a person having legal authority to bind the supplier. 


ue tr 


These COCs shall be delivered to the contract site at the same time that the materials are 
delivered and before such materials are incorporated into the work. The Contractor shall attach to 
the COC a document listing the contract bid item number(s), sub item(s), or lump sum 
breakdown item number(s), as applicable, under which the material will be compensated. 
Payment for the item in which the materials are incorporated may be withheld until these COCs 
are received in a form that meets the contract requirements. 
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SECTION 6.00 (Continued) 


If the Contractor has new materials purchased for use on a previous Department Contract which 
have never been used and which comply with the specifications, these materials may be 
furnished and used. The Contractor shall submit their own sworn statement certifying that such 
materials were purchased for use on a previous Contract (naming and identifying such Contract) 
and shall attach the original COC. 


Any cost involved in furnishing the certificate shall be borne by the Contractor. 


SUBSECTION 6.03: Delivery and Storage of Materials 
Replace Subsection with the following 


Materials and equipment shall be progressively delivered to or removed from the site so that 
there will be neither delay in the progress of the work nor an accumulation of materials that are 
not to be used or removed within a reasonable time. All materials shall be stored in pre-approved 
locations per the conditions of the property owner. 

Delivered materials and materials originating from the site, shall be stored to assure the 
preservation of their quality and fitness for the work. Stored materials, even though approved 
before storage, may again be inspected prior to their use in the work. Stored materials shall be 
located to facilitate their prompt inspection. 


Approved portions of the State Highway Layout (SHLO) may be used for storage of project 
materials and for the placing of the Contractor's plant and equipment upon obtaining a state 
highway access permit. All storage sites shall be restored to their original condition by the 
Contractor. No additional compensation shall be given for the design, construction, preparation, 
or restoration of the storage site(s) or obtaining the access permit which may include but is not 
limited to a Traffic Management Plan (TMP), utilities, and lighting. 


The application for a permit shall contain a locus map identifying the proposed location, a 
description of the specific activities and uses of the staging area, a TMP in accordance with 
section 

7.10 depicting minimum setbacks from the roadway and any existing structures for stored 
materials and equipment and how equipment will safely access and exit the staging area. 


Any additional space required must be provided by the Contractor at their expense. Municipal, 
private, or other state-owned property shall not be used for storage purposes without written 
permission of the owner or lessee, and copies of such written permission shall be furnished to the 
Engineer. 
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NORTHERN LONG-EARED BAT PROTECTION 


The U.S. Fish and Wildlife Service (USFWS) has listed the northern long-eared bat (NLEB) as 
threatened under the Endangered Species Act (ESA) and the following requirements exist to 
protect the bat and its habitat. This project has been consulted with the USFWS through the 
Federal Highway Administration (FHWA), Federal Railroad Administration (FRA), and Federal 
Transit Administration (FTA) Programmatic Biological Opinion for Transportation Projects in the 
Range of the Indiana Bat and Northern Long-Eared Bat revised February 5, 2018. 


On August 2-3, and August 3-4, 2021, Stantec, on behalf of MassDOT Highway Division 
Environmental Services, conducted a northern long-eared bat summer presence/absence survey 
using acoustic detection methods, in accordance with the 2020 survey guidelines. The survey did 
not detect northern long-eared bat, and as stated within the survey guidelines, the survey is valid 
for five years. Due to the 5-year validity of the negative presence/absence survey, it is 
recommended that the contractor conduct all activities that could result in stressors to the bats such 
as tree removal/trimming, bridge and/or structure removal/maintenance, lighting, or use of 
percussive, by August 2, 2026. If additional stressor producing work is proposed by the 
Contractor past this date, additional review is required by the MassDOT Highway Division’s 
Environmental Services Section, and additional review and restrictions may be required by the 
USFWS. 


Due to the negative survey results, the project is eligible for a May Affect, Not Likely to Adversely 
Affect (NLAA) determination, without Avoidance and Minimizations Measures (AMMs), in 
accordance with the FHWA, FRA and FTA Range-wide Programmatic Consultation for Indiana 
Bat and Northern Long-eared Bat. On behalf of FHWA, the lead federal agency for Section 7 
consultation, MassDOT submitted a Programmatic Consultation for Transportation Projects 
affecting NLEB or Indiana Bat to the USFWS through the Information for Planning and 
Consultation (IPaC) webpage and generated a NLAA documentation letter (see Document 
A00870). Therefore, the project has completed Section 7 consultation through the Endangered 
Species Act, and no AMMs apply to the project. 


The Contractor shall ensure all personnel working in on the project site are aware of all 
environmental commitments related to NLEB, including all applicable AMMs. NLEB Bat 
information (https://www.fws.gov/midwest/endangered/mammals/nleb/) shall be made available to 
all personnel. 
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HOLIDAY WORK RESTRICTIONS 
(Supplementing Subsection 7.09) 


The District Highway Director (DHD) may authorize work to continue during these specified 
time periods if it is determined by the District that the work will not negatively impact the 
traveling public. DHD may allow work in those areas on a case by case basis and where work is 
behind barrier and will not impact traffic 


Below are the holiday work restrictions: 


New Years Day (Federal Holiday) 


No work on major arterial roadways from 5:00 AM on the day before until the normal start 
of business on the next subsequent business day. No work on local roadways on the 
holiday without permission by the DHD and the local police chief. 


Martin Luther King's Birthday (Federal Holiday) 
No work restrictions due to traffic concerns, however work on local roadways requires 
permission by the DHD and local police chief. 


President's Day (Federal Holiday) 


No work restrictions due to traffic concerns, however work on local roadways requires 
permission by the DHD and local police chief. 


Evacuation Day (Suffolk County State Holiday) 


No work restrictions due to traffic concerns. 


Patriot's Day (State Holiday) 

Work restrictions will be in place for Districts 3 and 6 along the entire Boston Marathon route 
and any other locations that the DHD in those districts determine are warranted so as to not to 
impact the marathon. All other districts work restrictions will be as per DHD. 


Mother’s Day 
No work on Western Turnpike and Metropolitan Highway System from 5:00 AM on the Friday 


before, until the normal start of business on the following day. 


Memorial Day (Federal Holiday) 


No work on major arterial roadways from 5:00 AM on the Friday before, until the normal start of 
business on the following day. 


Bunker Hill Day (Suffolk County State Holiday) 


No work restrictions due to traffic concerns. 
Juneteenth 


No work restrictions due to traffic concerns, however work on local roadways requires 
permission by the DHD and local police chief. 
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HOLIDAY WORK RESTRICTIONS (Continued) 


Independence Day (Federal Holiday) 


No work on major arterial roadways from 5:00 AM on the day before until the normal start 
of business on the next subsequent business day. No work on local roadways on the 
holiday without permission by the DHD and the local police chief. 


Labor Day (Federal Holiday) 
No work on major arterial roadways from 5:00 AM on the Friday before, until the normal start of 
business on the following day. 


Columbus Day (Federal Holiday) 
No work on major arterials from 5:00 AM on the Friday before, until the normal start of business 
on the following day 


Veterans' Day (Federal Holiday) 
No work restrictions due to traffic concerns. 


Thanksgiving Day (Federal Holiday) 


No work on major arterials from 5:00 AM two days before until the normal start of business on 
the following Monday. 


Christmas Day (Federal Holiday) 


No work on major arterial roadways from 5:00 AM on the day before until the normal start of 
business on the next subsequent business day. 


CONTAMINATED SOIL 


All unsuitable and surplus excavated materials must be evaluated by the Contractor for potential 
contamination with hazardous materials prior to removal from the site. No soil shall be disposed 
of off-site without proper assessment by the Contractor and approval from the Resident Engineer 
(RE), District Environmental Engineer (DEE), or the project designee. 


SOIL STOCKPILING DIRECTIVE P-22-001 


Stockpiling of soil must be performed in compliance with Policy Directive P-22-001, Off-Site 
Stockpiling of Soil from MassDOT Construction Projects. This directive limits the allowable 
locations for off-site stockpiling of soil generated during MassDOT projects and includes various 
requirements that must be satisfied by the contractor prior to off-site stockpiling. 
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BUILD AMERICA BUY AMERICA PREFERENCE 


On Federally-aid projects the Buy America (23.CFR § 635.410) and Build America, Buy 
America Act (Pub. L. No. 117-58, §§ 70901-52). requires the following, 


(1) 


(2) 


(3) 


all iron and steel used in the project are produced in the United States--this means all 
manufacturing processes, from the initial melting stage through the application of 
coatings, must occur in the United States. Foreign steel and iron can be used if the cost 
of the materials does not exceed 0.1% of the total Contract cost or $2,500, whichever is 
greater. The action of applying a coating to a covered material (i.e., steel and iron) is 
deemed a manufacturing process subject to Buy America. Coating includes epoxy 
coating, galvanizing, painting and any other coating that protects or enhances the value of 
a material subject to requirements of Build America, Buy America. Steel used for 
temporary support of excavation, including H piles, soldier piles, and sheeting when the 
steel is required to be left in place is subject to requirements of Build America, Buy 
America. Temporary steel, shall remain in place when it falls within the influence zone 
of the soil supporting any structure or railroad tracks. 


all manufactured products used in the project are produced in the United States—this 
means the manufactured product was manufactured in the United States; and the cost of 
the components of the manufactured product that are mined, produced, or manufactured 
in the United States is greater than 55 percent of the total cost of all components of the 
manufactured product, unless another standard for determining the minimum amount of 
domestic content of the manufactured product has been established under applicable law 
or regulation; and 


all construction materials are manufactured in the United States—this means that all 
manufacturing processes for the construction material occurred in the United States. 
“Construction materials” includes an article, material, or supply—other than an item of 
primarily iron or steel; a manufactured product; cement and cementitious materials; 
aggregates such as stone, sand, or gravel; or aggregate binding agents or additives—that 
is or consists primarily of: 


* non-ferrous metals, 

¢ plastic and polymer-based products (including polyvinylchloride, composite building 
materials, and polymers used in fiber optic cables), 

¢ glass (including optic glass), 

¢ lumber; or 

° drywall. 
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BUILD AMERICA BUY AMERICA PREFERENCE (Continued) 


The Buy America preference only applies to articles, materials, and supplies that are consumed 
in, incorporated into, or affixed to an infrastructure project. As such, it does not apply to tools, 
equipment, and supplies, such as temporary scaffolding, brought to the construction site and 
removed at or before the completion of the infrastructure project. Nor does a Buy America 
preference apply to equipment and furnishings, such as movable chairs, desks, and portable 
computer equipment, that are used at or within the finished infrastructure project but are not an 
integral part of the structure or permanently affixed to the infrastructure project. 


NOTE: The requirements for manufactured products indicated in paragraph (2) above are not in 
effect for this contract. 


ARMY CORPS OF ENGINEERS PERMIT 


This project is eligible under the Self Verification process of the Massachusetts General Permits 
(MGP). The permit is included in the Contract (Document A00831), and the work shall comply 
with the stipulations of the MGP. The Self-Verification Notification Form has been partially 
filled out in Document A00831. The Contractor shall complete and submit this form, a locus 


map, and project plans to the ACOE at cenae-r@usace.army.mil. 

NOTICE TO OWNERS OF UTILITIES 

Written notice shall be given by the Contractor to all public service corporations or officials 
owning or having charge of publicly or privately owned utilities of his/her intention to 
commence operations affecting such utilities at least one week in advance of the commencement 
of such operations and the Contractor shall at that time file a copy of such notice with the 
Engineer. 


A list of public and private utilities can be found on the MassDOT website at: 


The following website lists the names and addresses of the utilities may be affected, but the 
completeness of the list is not guaranteed: 


https://www.mass.gov/info-details/utility-contacts-by-district-and-municipality 


Select District 4 
Select the WILMINGTON Town, and then locate the utility 


The utility contact list is for guidance only and is not guaranteed to be complete or up to date. 


Town officials are shown at website https://www.mass.gov/lists/massachusetts-cities-and-towns 
and select the required Town website. 


State Police are shown at website https://www.mass.gov/info-details/massachusetts-state-police- 
troop-boundaries. Select the area of jurisdiction to find the local station. 
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NOTICE TO OWNERS OF UTILITIES (Continued) 


The Contractor shall also be responsible for informing the following officials and utility 
companies who may be involved in this project but the completeness of the list is not guaranteed: 


Wilmington DPW Jamie Magaldi 

115 Andover Street Tel: (978) 658-4481 
Wilmington, MA 01887 

Wilmington Water & Sewer Department Joseph Lobao 

115 Andover Street Tel: (978) 658-4711 


Wilmington, MA 01887 


Wilmington Police Department Chief Joseph Desmond 
1 Adelaide Street Tel: (978) 658-5071 
Wilmington, MA 01887 


Wilmington Fire Department Chief William F. Cavanaugh 
1 Adelaide Street Tel: (978) 658-3346 
Wilmington, MA 01887 


Wilmington Information Technology Department John Oneil 
30 Church Street Tel: (978) 658-3311 
Wilmington, MA 01887 


Reading Municipal Light Department (Electric) Peter Price 
230 Ash Street Tel: (781) 942-6429 
Reading, MA 01867 


Verizon Karen Mealey 
385 Myles Standish Blvd. Tel: (774) 409-3160 
Taunton, MA 02780 


Comcast Wendy Brown 
PO Box 6505, 5 Omni Way Tel: (978) 848-5163 
Chelmsford, MA 01824 


Crown Castle Mark Bonanno 


80 Central Street Tel: (508) 616-7818 
Boxborough, MA 01719 
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NOTICE TO OWNERS OF UTILITIES (Continued) 


FirstLight Keith Mellor 
99 Millers Falls Road Tel: (413) 659-4426 
Northfield, MA 01360 


AT&T Erica Hudson 
50 Mall Road — Suite 203 Tel: (781) 221-8400 
Burlington, MA 01803 


Raytheon Technologies Doug Flynn 
870 Winter Street Tel: (781) 522-3000 
Waltham, MA 01887 


NATIONAL GRID EMERGENCY TELEPHONE NUMBERS 


GAS: 

Emergency: 1-800-233-5325 

New Service: 1- 877-696-4743 
Customer Support: 1-800-732-3400 


MBTA FLAGGING 


The Contractor shall provide a minimum two week notice for flagging support for MBTA 
bridges and railroads. This applies only to bridges and railroads operated by Keolis Commuter 
Services (KCS). This two week notice does not apply to emergency work, only to routine or 
scheduled work activities. The contact person for advance request for flagging services is Rich 
Arnold, MBTA Railroad Operations Department, Phone number (617)-222-3635, email address: 
rarnold@mbta.com. 


MBTA COMMUTER RAIL 


Keolis Commuter Service (KCS) operates the commuter rail for the MBTA. All references to 
MBCR in the provisions will mean Keolis Commuter Service (KCS). 
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MBTA RAILROAD COORDINATION / ACCESS TO MBTA PROPERTY 


The Contractor shall be required to coordinate the work of this Contract with the MBTA and 
Keolis Commuter Services Co. (“KCS”) through the MassDOT Resident Engineer and 
MassDOT designated Field Staff. A majority of the prerequisites for the Contractor to perform 
work on or adjacent to MBTA transit lines may be found in the “MBTA Special Instructions” 
provided herein. The Contractor shall be required to comply with the all applicable requirements 
of the latest edition of the MBTA Special Instructions available at the time of Contract Award. 


The Contractor will have to perform construction related activities on, over, under, within or 
adjacent to railroad property owned or controlled by the MBTA. Any work that will affect 
Commuter Rail operations, involve work on, over, under, within or adjacent to the commuter rail 
right of way must be coordinated with MBTA Railroad Operations and KCS and shall comply 
with the latest version of the MBTA Railroad Operations Directorate. 


An owner or Contractor who wishes permission to enter upon or perform work over, on, under or 
adjacent to MBTA property shall submit to the offices of the MBTA’s designated representative, 
a request in writing, a minimum of forty-two (42) days prior to the owner or the Contractor’s 
planned commencement of any of the above stated activities. 

xX 


MBTA COORDINATION — SUBSTITUTE BUSING 


Substitute bus transportation will be required for weekend MBTA Commuter Rail shutdowns. 
The Contractor must coordinate with MBTA Operations Department for provision of bus 
service. The Contractor shall contact MBTA Operations Dept. a minimum of 6 weeks prior to 
any planned rail shutdown. The MBTA will be responsible for planning, procuring, and 
administering the necessary substitute bus transportation services and operations based on the 
Contractor’s approved work schedule. 


Prime Contact: Secondary Contact: 
Eric Ciborowski Delrico Gomes 

32 Cobble Hill Road 32 Cobble Hill Road 
Somerville, MA 02143 Somerville, MA 02143 
617-634-2567 857-366-0404 
ECIBOROWSKI@MBTA.com DGOMES@MBTA.COM 


The Contractor shall be required to attend the MBTA Weekly Track Outage Schedule 
Coordination Meetings held Wednesdays at 10:00 am at 32 Cobble Hill Road in the small 
classroom located in the training area at the rear of the building. 


MBTA SUBSTITUTE BUSING - COMPENSATION 
The Department shall reimburse the Contractor for substitute busing costs paid to the MBTA. 


Refer to the “Payment for Rental Equipment (MBTA Substitute Busing)” section under the 
“Non-Bid Items” heading. 
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PIGEON WASTE 


The Contractor shall remove and dispose of the pigeon waste and any other debris accumulated 
on the steel members and bridge seats in areas where work is being performed. Pigeon waste and 
debris material contaminants will require special handling and disposal in accordance with all 
Federal, state, and local requirements. No separate payment will be made for removal and 
disposal of pigeon waste. Cost shall be incidental to the contract pay items. 


EMERALD ASH BORER ADVISORY 

To the extent possible, all trees and brush shall be disposed on site, typically chipped and spread 
in place. When trees or brush must be removed, such as in urban, or otherwise populated areas, 
Contractor shall identify proposed location for disposal, and provide written notification to the 


Engineer for approval. Disposal shall be in city or town of project, or at minimum, within 
county, of construction operations. 


EQUIVALENT SINGLE AXLE LOADS (ESALS) 


The estimated traffic level to be used for SUPERPAVE HMA mixture designs for this contract, 
expressed in Equivalent Single Axle Loads (ESALs) for the design travel lane over a 20-year 
period, is 880 Thousand 18-kip (80-kn) ESALs. 

DRAINAGE SYSTEM 


The cone sections shall be replaced with flat top sections as needed at no additional cost. Flat 
tops shall not be used unless approved by the Engineer. 


WATER SYSTEM 


The Contractor shall perform all work on the Wilmington Water System in accordance with the 
Town of Wilmington Standards found at the following website, or as amended: 


https://www.wilmingtonma.gov/sites/g/files/vyhlif5221/f/uploads/rules_regs including 2020 rat 
es_update.pdf 
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NON-BID ITEMS 


For work not covered by the various bid items in this Contract, it is the intent to pay for such 
related work on a time and materials basis as directed by the Engineer. The payment for such 
work is outlined in the following sections: Payment for Rental Equipment (MBTA Substitute 
Busing) and Payment for Specialty Services (Keolis Cable Splicing). 


A. PAYMENT FOR RENTAL EQUIPMENT (MBTA SUBSTITUTE BUSING) 

No additional compensation shall be made for MBTA coordination. Compensation for 
substitute bus transportation shall be paid by the Contractor to the MBTA for actual costs 
incurred for busing. The Department shall pay the Contractor for all busing costs approved by 
the Department. Within two weeks from issuance of payment by the Department for busing 
costs, the Contractor shall submit proof that payment has been made to the MBTA. Failure of 
the Contractor to provide proof of payment within the two-week period will result in the 
following: (a) the removal of the prior payment from the subsequent estimate; and (b) all future 
payments will be made on a reimbursement basis, based upon the receipt of a cancelled check. 

The Department shall not pay any administrative charges associated with the costs of busing 
charged by the MBTA not shall pay charges for debit accounts if such accounts are required by 
the MBTA. 


All rental equipment and tools which are required to prosecute the work under the various contract 
bid items shall be incidental to those Items at no additional compensation. 


B. PAYMENT FOR SPECIALTY SERVICES (KEOLIS CABLE SPLICING) 

The Contractor will be paid for the artisans that are not categorized under any pay items of this 
contract that are hired by the Contractor as a specialty sub-contractor crew, or as an individual 
artisan and are required to perform the cable splicing work for the Keolis PTC power and 
communication cables that are to be relocated. The Contractor will be paid for the required work 
that has not been included as incidental to any Contract Bid Item plus ten (10) percent. However, 
no artisans shall be hired until approved by the Engineer and competitive prices may be required 
if the Engineer so directs. The Contractor will not bid this item. If the Engineer has knowledge of 
source of additional artisans, which are competitive with the Contractor's choice, then the 
Contractor may be required to investigate and use an alternative choice. 


SUPPLEMENTAL REQUIREMENTS FOR NON-BID ITEMS 


(Supplementing Subsection 3.04) 


The Contractor will be paid for additional artisans, equipment rental, materials, engineering 
services and specialty services required to perform the work plus (10%) percent, plus actual 
increased bond premium. 


The Contractor shall be required to furnish certified paid receipts for additional artisans, 
equipment rental, materials, engineering services and specialty services that are required to 
perform the work prior to payment by the Department. Increased bond premium for additional 
artisans, equipment rental, materials, engineering services and specialty services will be paid 
after a certified paid receipt is submitted showing payment of the increased bond. 
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VALUE ENGINEERING CHANGE PROPOSAL 


This Subsection defines the conditions and requirements which apply to Value Engineering 
Change Proposals (““VECPs”). The purpose of this provision is to encourage the Contractor to 
propose changes in certain project requirements that will maintain the project’s functional 
requirements at a savings in contract time, contract price, or both. The net savings obtained by 
using a VECP that meets the conditions and requirements set forth here will be shared by the 
Contractor and MassDOT. 


VECP’s under this provison are to be initiated, developed and submitted to MassDOT by the 
Contractor. The VECP must show the contemplated changes to the Drawings, Specifications and 
other requirements in the Contract. When a VECP submitted pursuant to this section is fully 
accepted by MassDOT, the VECP will be implemented by the Contractor and paid using the 
current cost and resource loaded schedule. Contractor shall demonstrate that the VECP is equal 
to, or better than, the original design or material; that there is an interest in public safety within 
the VECP; that there is a life-cycle cost benefit; and/or that end users will benefit from the 
shortened schedule. VECPs shall be consistent with the MassHighway/MassDOT Standard 
Specifications for Highways and Bridges and other applicable reference documents and 
directives. Any proposed deviation from these documents will need to be clearly identified in the 
VECP Proposal Documents, and must be approved by MassDOT’s Chief Engineer before 
accepting this VECP. 


A, In order to be considered for MassDOT review each VECP shall: 
1. Beclearly labeled pursuant to this Subsection; 


2. Yield a net savings at least two hundred and fifty thousand (250,000.00) Dollars 
and/or a net saving of contract completion duration of at least three (3) months; 


3. The proposed changes to contract items must: 
a. maintain the specified items’ required functions (service life, reliability); 
b. meet applicable safety regulations and codes; 
c. material substitutions must be in accordance with DOT prequalified/preapproved 
products and must be tested in accordance with standard material specs/testing 
methods ( and considering all relevant environmental, load, and other relevant 


factors); 


d. show economy of operation, ease of maintenance, ease of construction, and 
necessary standardized features and appearance; and 


4. Shall not require an extension of Contract Time or Contract Milestones, with the 
exception of cases when there are anticipated significant cost saving. 
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VALUE ENGINEERING CHANGE PROPOSAL (Continued) 


The thresholds above are considered to be a general guideline. MassDOT will consider VECPs 
outside of these thresholds if a significant benefit is demonstrated. Additionally, notwithstanding 
this VECP process, MassDOT will consider minor revisions in the form of a Contract 
Modification. 


Further, any VECP submitted shall be in sufficient detail to clearly define the proposed change. 
The Contractor's failure to provide information of the type, detail and in a format to facilitate the 
MassDOT's review, may be grounds for rejection of the VECP. Additionally, the Contractor will 
not be entitled to any equitable adjustment or increased Time, due to any aspect of any of the 
proposed VECP including permitting, right of way, utility coordination or delayed responses by 
MassDOT. If, after the progression of the work associated with the executed Contract 
Modification for the VECP, any additional costs are realized by the Contractor or any of the sub- 
consultants, sub-contractors, or suppliers, the Contractor shall be obligated to pay for any and all 
costs. 


B. The following initial items shall be provided by the Contractor for MassDOT’s review. 
Items 1-6 need to be submitted prior to the start of MassDOT’s review of the VECP and 
item 7 is an important consideration for the pricing of the VECP and the timeline of the 
proposed VECP schedule. 


1. VECP Description: A description of the difference between the existing and the 
proposed Contract requirements, and the comparative advantages and disadvantages 
of each; 


2. VECP Change Listing: A listing of the Contract requirements that will need to be 
changed, modified, or reviewed as well as the proposed Contract document changes 
in the Instructions to Bidders, Contract, Standard Specifications, General 
Requirements and Special Provisions required by the VECP. 


3. Construction Schedule Update: Any changes in the Contract Time(s) or Contract 
Milestone(s), that will result from acceptance of the VECP, shall be accompanied by a 
contemporaneous schedule analysis (i.e, the Contractor’s baseline schedule 
submission, all past/required monthly schedule updates, a detailed assessment of all 
past delays, and a resource loaded Crticial Path Method schedule as specified in 
Section 8.0 / Subsection 8.02 of this Contract) of the projected Work that remains 
including the proposed VECP related schedule changes (inclusive of the timeline to 
review accept the VECP and the timeline for implementing the design changes) in the 
remaining work. This shall be submitted in the form of a Proposal Schedule until the 
VECP has been formally accepted. Note: All of this information is to be updated, 
recertified, and formally accepted by MassDOT before final acceptance of this this 
VECP is issued. 
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4. Date for MassDOT’s Acceptance: A statement that clearly justifies the date by which 
the VECP must be accepted to obtain the maximum price reduction, noting any effect 
upon the Contract Time(s) and/or Contract Milestone(s). This statement must 
include a narrative that demonstrates the most recent construction schedule has been 
utilized to justify that proposed acceptance date (e.g. “in order to start to fabricate 
critical materials, authorization must be provided to work on the shop drawings by no 
later than [date]”’). The Contractor should allow for at least sixty (60) to ninety (90) 
days for acceptance by MassDOT once all of the VECP documentation has been 
provided. Acceptance shall mean that MassDOT has received a finalized and 
executed contract modification. However, this is a proposed Contract change. 


The Contractor is fully obligated to progress the Work of the original Contract and 
MassDOT is not liable for any delays or costs that may occur in the review phase of 
any VECP proposal. 


5. Cost and Savings Estimates: A detailed estimate of the anticipated net savings, 
calculated as follows: 


a. Original Scope: Isolate the cost of performing the original contract construction 
activities, in accordance with the original Contract Documents, as originally bid 
by the Contractor, that are anticipated to be superseded by the VECP. This cost is 
to include any original contract scope that is anticipated to be altered or 
eliminated by the VECP. such as, shop drawing preparation, inspection work, 
testing, maintenance of traffic, or any other original contract costs, that have yet 
to have been performed at the time of this VECP submission. 


b. New VECP Scope: Calculate the cost of performing the comparable construction 
activities associated with the VECP. 


c. Contractor’s Engineer & Inspection: Calculate the cost of engineering, 
inspection, and design work by the Contractor’s Engineer/Designer. This should 
be a realistic estimate of the costs of any required engineering, design and review 
work by the Contractor’s Engineer. 


d. MassDOT’s Costs: MassDOT's estimate of costs to perform engineering/design 
reviews, cost estimate reviews, schedule reviews, and any other administrative 
costs to review and recommend implementation of the proposed VECP. (including 
all anticipated increased costs to MassDOT on other Contracts and all 
anticipated follow-on increased costs to MassDOT, if any) as provided by 
MassDOT. MassDOT’s estimated costs must be included the VECP calculation 
and will be provided by MassDOT in support of the VECP evaluation process. 


e. Other Costs: Estimated costs associated with any revisions to other project related 


costs, such as Environmental Permits or Right of Way acquisitions, including 
other agency or municipality costs, as provided by MassDOT. 
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VALUE ENGINEERING CHANGE PROPOSAL (Continued) 
Net Savings: 


The net savings to be split between MassDOT and the Contractor shall be calculated 
using the items above as follows: a - (b+c+d+e) = net savings 


6. The Contractor shall also provide: 


a. 


b. 


A proposed Change Order, which explains and justifies any required Equitable 
Adjustment in the Contract Price. 


The Contractor's actual costs expended for developing the VECP as of the date of 
the VECP submission; 


7. Design Changes and Drawings: The costs that are outlined above should be inclusive 
of the following design and engineering responsibilities. 


a. 


Design changes shall be prepared and stamped by the Contractor’s professional 
designer and/or engineer. In addition, in the development of the VECP; the 
Contractor is responsible for anticipating and managing all aspects associated with 
any VECP design work that must be performed by a licensed Engineer. 


The Contractor’s engineer must analyze and stamp all components of any aspect 
of the project that has been redesigned, changed, or altered as a result of this 
VECP. 


The Contractor’s engineer shall provide all calculations and supporting 
design/engineering documentation that was utilized to develop the changes and 
stamped drawings. These will be used by MassDOT’s Designer-of-Record to 
review the VECP changes. The Contractor is limited to selecting only those 
engineer’s that have been pre-qualified by MassDOT’s A&E Board. 


MassDOT’s Designer-of-Record will review and respond to all completed design 
submissions related to this VECP within thirty (30) calendar days, unless 
determined to be a non-critical path item. 


MassDOT will be responsible for estimating and managing MassDOT’s Designer- 
of-Record during the VECP review and implementation. Should any significant 
conflicts arise, between the Contractor’s Engineer and MassDOT’s Designer-of- 
Record, the DOT and the Contractor will work expeditiously to resolve the 
conflict. Should this type of conflict continue for greater than five (5) days, the 
Contractor is to bear all financial and time related impacts of such delay and must 
seek to resolve the design conflict, in an acceptable manner to MassDOT. The 
resolution of this conflict will be funded at the Contractor’s expense — exclusive 
of the net saving that was agreed to at the execution of the contract modification 
for this VECP. 


The Contractor’s Engineer may also be required to inspect the construction work. 
The Contractor is to include such anticipated inspection costs in the initial VECP. 
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VALUE ENGINEERING CHANGE PROPOSAL (Continued) 


g. MassDOT’s Designer of Record will remain the Designer-of-Record for the entire 
Project. Any costs incurred in the use of MassDOT’s Designer-of-Record by 
MassDOT or Contractor associated with the review of a VECP are to be included 
in the calculated net savings. 


Ce Approval of the VECP shall not occur until a Contract Modification, incorporating the 
VECP, is issued by MassDOT and properly executed by the Contractor. MassDOT may 
accept or reject part or all of any VECP at any time prior to an executed Contract 
Modification for the applicable VECP. The decision of MassDOT, concerning 
acceptance or rejection of any VECP, shall be final and shall not be subject to dispute 
resolution. 


It is expected that several weeks may go by before the final VECP documentation has 
been executed with a Contract Modification. Therefore, MassDOT intends to make 
certain that the initial cost estimate information has not changed before entering into a 
Contract Modification. As the VECP evaluation process is finalized, and prior to the 
signed Contract Modification for the VECP, the Contractor and MassDOT must re- 
certify the current status of the originally proposed cost and/or schedule savings. 


Until a contract modification is issued and schedule and cost/savings re-certification is 
complete and accepted by MassDOT, the Contractor shall remain obligated to perform 
the Work in accordance with the terms and conditions of the original Contract 
Documents. 


Upon completion of the work associated with the VECP, MassDOT may require 
verification that the VECP savings has been achieved. 


D. VECPs will be processed (distributed, reviewed, commented upon, accepted or rejected) 
expeditiously (pursuant to M.G.L. c. 30, § 39R); however, as this is an elective 
modification to the contract, MassDOT shall not be liable for any delay or cost in the 
review and acceptance of the VECP. During the review of the VECP, the Contractor 
remains obligated to progress the original Contract scope, and schedule, as planned; until 
a Contract Modification, accepting the Contractor re-certified VECP, has been executed 
by MassDOT. 


The Contractor has the right to withdraw part, or all of any VECP, prior to acceptance by 
MassDOT. Such withdrawal shall be made in writing to the Engineer. The Contractor 
shall state the period of time, from the date of the initial VECP submittal, that the VECP 
shall remain valid and feasible. Revision of this validity and feasibility period shall be 
allowed only by mutual agreement of the Contractor and the Engineer in writing. 


If the Contractor desires to withdraw the proposal prior to the expiration of this period for 


non-technical reason, MassDOT reserves the right to recover all actual costs that have 
been incurred to MassDOT. 
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If the Contractor withdraws the VEC Proposal, MassDOT reserves the right to proceed 
with the VECP or any portion of the VECP as a normal change and the Contractor waives 
any right it may have had to share in net savings thereunder. 


For purposes of this provision, expiration of the time established by the Contractor for 
approval shall be considered as withdrawal by the Contractor if MassDOT requests an 
extension of that time and the Contractor does not provide a written extension. 


E. With regard to unknown conditions or sub-surface work, in general, the expectation is 
that the Contractor and MassDOT will strive to gain enough knowledge about the risks in 
order to provide a forward-priced Change Proposal. Therefore, any costs to fully 
evaluate the proposal, such as additional borings and/or test pits, must be considered in 
the cost evaluation of whether the VECP is worth pursuing. However, if it is impractical 
to gather conclusive exploratory information, before the VECP is executed, MassDOT 
may consider provisions in the VECP that clearly identifies the risk sharing (cost and 
time) related specifically to the unknown/sub-surface conditions. If these VECP 
provisions are acceptable to MassDOT they are to include supplemental language to 
provide a determination of the final savings/cost, and time impacts, no later than 45 days 
after the sub-surface work is completed. All other aspects of the VECP, unrelated to 
these Provisions, will be binding upon execution of the VECP. 
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SUBSECTION 8.14 UTILITY COORDINATION, DOCUMENTATION, AND 
MONITORING RESPONSIBILITIES 


A. GENERAL 
In accordance with the provisions of Section 8.00 Prosecution and Progress, utility coordination 
is a critical aspect to this Contract. This section defines the responsibility of the Contractor and 
MassDOT, with regard to the initial utility relocation plan and changes that occur as the 
prosecution of the Work progresses. The Engineer, with assistance from the Contractor shall 
coordinate with Utility companies that are impacted by the Contractor’s operations. To support 
this effort, the Contractor shall provide routine and accurate schedule updates, provide 
notification of delays, and provide documentation of the steps taken to resolve any conflicts for 
the temporary and/or permanent relocations of the impacted utilities. The Contractor shall 
provide copies to the Engineer of the Contractor communication with the Utility companies, 
including but not limited to: 

e Providing advanced notice, for all utility-related meetings initiated by the Contractor. 
Providing meeting minutes for all utility-related meetings that the Contractor attends. 
Providing all test pit records. 

Request for Early Utility work requirements of this section (see below). 

Notification letters for any proposed changes to Utility start dates and/or sequencing. 

Written notification to the Engineer of all apparent utility delays within seven (7) 

Calendar Days after a recognized delay to actual work in the field — either caused by a 

Utility or the Contractor. 

e Any communication, initiated by the Contractor, associated with additional Right-of-Way 
needs in support of utility work. 

e Submission of completed Utility Completion Forms. 


B. PROJECT UTILITY COORDINATION (PUC) FORM 
The utility schedule and sequence information provided in the Project Utility Coordination Form 
(if applicable) is the best available information at the time of the bid and has been considered in 
setting the contract duration. The Contractor shall use all of this information in developing the 
bid price and the Baseline Schedule Submission, inclusive of the individual utility durations 
sequencing requirements, and any work that has been noted as potentially concurrent utility 
installations. 


C. INITIATION OF UTILITY WORK 
The Engineer will issue all initial notice-to-proceed dates to each Utility company based on 
either the: 
1) Contractor’s accepted Baseline Schedule 
2) An approved Early Utility Request in the form of an Early Utility sub-net schedule (in 
accordance with the requirements of this Subsection) 
3) An approved Proposal Schedule 


C.1 - BASELINE SCHEDULE — UTILITY BASIS 

The Contractor shall provide a Baseline Schedule submission in accordance with the 
requirements of Subsection 8.02 and inclusive of all of the information provided in the PUC 
Form that has been issued in the Contract documents. This is to include the utility durations, 
sequencing of work, allowable concurrent work, and all applicable considerations that have been 
depicted on the PUC Form. 
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SUBSECTION 8.14 (Continued) 


C.2 — EARLY UTILITY REQUEST —- (aka SUBNET SCHEDULE) PRIOR TO THE 
BASELINE 

All early utility work is defined as any anticipated/required utility relocations that need to occur 
prior to the Baseline Schedule acceptance. In all cases of proposed early utility relocation, the 
Contractor shall present all known information at the pre-construction conference in the form of 
a ‘sub-net’ schedule showing when each early utility activity needs to be issued a notice-to- 
proceed. The Contractor shall provide advance notification of this intent to request early utility 
work in writing at or prior to the Pre-Construction meeting. Prior to officially requesting 
approval for early utility work, the Contractor shall also coordinate with MassDOT and all utility 
companies (private, state or municipal) which may be impacted by the Contract. If this request 
is acceptable to the Utilities and to MassDOT, the Engineer will issue a notice-to-proceed to the 
affected Utilities, based on these accepted dates. 


C.3 —- PROPOSAL SCHEDULE - CHANGES TO THE PUC FORM 

If the Contractor intends to submit a schedule (in accordance with MassDOT Standard 
Specifications, Division I, Subsection 8.02) that contains durations or sequencing that vary from 
those provided in the Project Utility Coordination (PUC) Form, the Contactor must submit this 
as an intended change, in the form of a Proposal Schedule and in accordance with MassDOT 
Standard Specifications, Division I, Subsection 8.02. These proposed changes are subject to the 
approval of the Engineer and the impacted utilities, in the form of this Proposal Schedule and a 
proposed revision to the PUC form. The Contractor shall not proceed with any changes of this 
type without written authorization from the Engineer, that references the approved Proposal 
Schedule and PUC form changes. The submission of the Baseline Schedule should not include 
any of these types of proposed utility changes and should not delay the submission of the 
Baseline Schedule. As a prerequisite to the Proposal Schedule submission, and in advance of 
the utility notification(s) period, the Contractor shall coordinate the proposed utility changes with 
the Engineer and the utility companies, to develop a mutually agreed upon schedule, prior to the 
start of construction. 


D. UTILITY DELAYS 
The Contractor shall notify the Engineer upon becoming aware that a Utility owner is not 
advancing the work in accordance with the approved utility schedule. Such notice shall be 
provided to the Engineer no later than seven (7) calendar days after the occurrence of the event 
that the Contractor believes to be a utility delay. After such notice, the Engineer and the 
Contractor shall continue to diligently seek the Utility Owner’s cooperation in performing their 
scope of Work. 


In order to demonstrate that a critical path delay has been caused by a third-party Utility, the 
Contractor must demonstrate, through the requirements of the monthly Progress Schedule 
submissions and the supporting contract records associated with Subsection 8.02, 8.10 and 8.14, 
that the delays were beyond the control of the Contractor. 
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SUBSECTION 8.14 (/Continued) 


All documentation provided in this section is subject to the review and verification of the 
Engineer and, if required, the Utility Owner. In accordance with MassDOT Specifications, 
Division I, Subsection 8.10, a Time Extension will be granted for a delay caused by a Utility, 
only if the actual duration of the utility work is in excess of that shown on the Project Utility 
Coordination Form, and only if; 


1) proper Notification of Delay was provided to MassDOT in accordance with the time 
requirements that are specified in this Section 

2) the utility delay is a critical path impact to the Baseline Schedule (or most recently 
approved Progress Schedule) 


E. LOCATION OF UTILITIES 
The locations of existing utilities are shown on the Contract drawings as an approximation only. 
The Contractor shall perform a pre-construction utility survey, including any required test pits, to 
determine the location of all known utilities no later than thirty (30) calendar days before 
commencing physical site work in the affected area. 


F. POST UTILITY SURVEY — NOTIFICATION 
Following completion of a utility survey of existing locations, the Contractor will be responsible 
to notify the Engineer of any known conflicts associated with the actual location of utilities prior 
to the start of the work. The Engineer and the Contractor will coordinate with any utility whose 
assets are to be affected by the Work of this Contract. A partial list of utility contact information 
is provided in the Project Utility Coordination Form. 


G. MEETINGS AND COOPERATION WITH UTILITY OWNERS 
The Contractor shall notify the Engineer in advance of any meeting they initiate with a Utility 
Owner’s representative to allow MassDOT to participate in the meeting if needed. 


Prior to the Pre-Construction Meeting, the Contractor should meet with all Utility Owners who 
will be required to perform utility relocations within the first 6 months of the project, to update 
the affected utilities of the Project Utility Coordination Form and all other applicable Contract 
requirements that impact the Utilities. The Contractor shall copy the Engineer on any 
correspondence between the Utility Owner and the Contractor. 


H. FORCE ACCOUNT / UTILITY MONITORING REQUIREMENTS 
The Engineer will be responsible for recording daily Utility work force reports. The start, 
suspension, re-start, and completion dates of each of the Utilities, within each phase of the utility 
relocation work, will be monitored and agreed to by the Engineer and the Contractor as the work 
progresses. 


I. ACCESS AND INSPECTION 
The Contractor shall be responsible for allowing Utility owners access to their own utilities to 
perform the relocations and/or inspections. The Contractor shall schedule their work accordingly 
so as not to delay or prevent each utility from maintaining their relocation schedule. 
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COMPLIANCE WITH THE NATIONAL DEFENSE AUTHORIZATION ACT 
(Supplementing Subsection 7.01) 


On all projects, the “Prohibition on Certain Telecommunications and Video Surveillance 
Services or Equipment” Regulation (2 CFR 200.216) prohibits the Contractor from using or 
furnishing the following telecommunications equipment or services: 


e Telecommunications equipment produced by Huawei Technologies Company or ZTE 
Corporation (or any subsidiary or affiliate of such entities). 

e For the purpose of public safety, security of government facilities, physical security 
surveillance of critical infrastructure, and other national security purposes, video 
surveillance and telecommunications equipment produced by Hytera Communications 
Corporation, Hangzhou Hikvision Digital Technology Company, or Dahua Technology 
Company (or any subsidiary or affiliate of such entities). 

e Telecommunications or video surveillance services provided by such entities or using 
such equipment. 

e Telecommunications or video surveillance equipment or services produced or provided 
by an entity that the Secretary of Defense, in consultation with the Director of the 
National Intelligence or the Director of the Federal Bureau of Investigation, reasonably 
believes to be an entity owned or controlled by, or otherwise connected to, the 
government of a covered foreign country. 


This prohibition applies to all products manufactured by the aforementioned companies, 
including any individual components or parts. 


By submitting a bid on a project, the Contractor certifies that all work will be in compliance with 
the terms of 2 CFR 200.216. The Contractor shall submit a COC indicating compliance with the 
above provisions for all telecommunications equipment or services included in the Contract. 


Payment for the item in which the materials are incorporated may be withheld until these COCs 
are received. Any cost involved in furnishing the certificate(s) shall be borne by the Contractor. 


SUBSECTION 8.02 SCHEDULE OF OPERATIONS 
Replace this subsection with the following: 


An integrated cost and schedule controls program shall be implemented by the Contractor to 
track and document the progress of the Work from Notice to Proceed (NTP) through the 
Contractor Field Completion (CFC) Milestone. The Contractor’s schedules will be used by the 
Engineer to monitor project progress, plan the level-of-effort required by the Department’s work 
force and consultants and as a critical decision-making tool. Accordingly, the Contractor shall 
ensure that it complies fully with the requirements specified herein and that its schedules are 
both accurate and updated as required by the specification throughout the life of the project. 
Detailed requirements are provided in Division II, Section 722 Construction Scheduling. 
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SECTION 722 
CONSTRUCTION SCHEDULING 


DESCRIPTION 
722.20 General 


The Contractor's approach to prosecution of the Work shall be disclosed to the Department 
by submission of a Critical Path Method (CPM) schedule and a cost/resource loaded 
Construction Schedule when required in this Subsection. These requirements are in addition to, 
and not in limitation of, requirements imposed in other sections. 


The requirements for scheduling submissions are established based on the Project Value at 
the time of the bid and are designated as Type A, B, C or D. The definitions of these Schedule 
Requirement Types are summarized below. Complete descriptions of all detailed requirements 
are established elsewhere in this specification. 


Type A — for all Site-Specific Contracts with a Project Value over $20 Million 
e Schedule Planning Session 

Baseline CPM Schedule 

Monthly Update CPM Schedule 

Short-term Construction Schedule 

Contract Schedule Update Meeting 

Resource-Loading 

Resources Graphic Reporting 

Cash Flow Projections from the CPM 

Cash Flow Charts 

Cost-loaded CPM 

Contractor-furnished CPM software, computer and training 


Type B — for all Site-Specific Contracts with a Project Value between $10 Million and $20 Million 
e Schedule Planning Session 

Baseline CPM Schedule 

Monthly Update CPM Schedule 

Short-term Construction Schedule 

Contract Schedule Update Meeting 

Cost-loaded CPM 

Resource-Loading 

Monthly Projected Spending Report (PSR) 

Contractor-furnished CPM software, computer and training 
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Type C — for all Site-Specific Contracts with a Project Value between $3 Million and $10 Million 
Schedule Planning Session 

Baseline CPM Schedule 

Monthly Update CPM Schedule 

Short-term Construction Schedule 

e Contract Schedule Update Meeting 

e Monthly Projected Spending Report (PSR) 

e Contractor-furnished CPM software, computer and training 


Type D - for all contracts with a Project Value less than $3 Million; various locations contracts of 
any dollar amount; contracts with durations less than one-hundred and eighty (180) Calendar Days; 
and other contracts as determined by the Engineer. 
e Bar chart schedule updated monthly or at the request of the Engineer (See Section 
722.62.B - Bar Charts.) 
e Monthly Projected Spending Report (PSR) (See Section 722.62.F - Projected Spending 
Reports.) 


MATERIALS, EQUIPMENT, PERSONNEL 
722.40 General 


A. Software Requirements (Types A, B and C) 

The Contractor shall use Primavera P6 computer scheduling software. 

In addition to the requirements of Section 740 — Engineer’s Field Office and Equipment, the 
Contractor shall provide to the Department one (1) copy of the scheduling software, one (1) 
software license and one (1) computer capable of running the scheduling software for the 
duration of the Contract. This computer and software shall be installed in the Engineer’s Field 
Office within twenty-eight (28) Calendar Days after Notice to Proceed. The computer and 
software shall be maintained and serviced as recommended by the computer manufacturer and/or 
as required by the Engineer during the duration of the Contract at no additional cost to the 
Department. The Contractor shall provide professional training in the basic use of the software 
for up to eight (8) Department employees. The trainer shall be approved by the Engineer. This 
training shall be provided within twenty-eight (28) Calendar Days after Notice to Proceed. 


B. Scheduler Requirements 
For all schedule types, if the Contractor plans to use outside scheduling services, the 
scheduler shall be approved as a subcontractor by the Engineer. 


For Type A, B and C Schedules the name of the Contractor’s Project Scheduler together with 
his/her qualifications shall be submitted to the Department for approval by the Engineer within 
seven (7) Calendar Days after NTP. The Project Scheduler shall have a minimum of five [5] 
years of project CPM scheduling experience, three [3] years of which shall be on projects of 
similar scope and value as the project for which the Project Scheduler is being proposed. 
References shall be provided from past projects that can attest to the capabilities of the Project 
Scheduler. 
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CONSTRUCTION METHODS 
722.60 General 


A. Schedule Planning Session 
(Types A, B and C) 


The Contractor shall conduct a schedule planning session within seven (7) Calendar Days 
after the Contractor receives the NTP and prior to submission of the Baseline Schedule. This 
session will be attended by the Department and its consultants. During this session, the 
Contractor shall present its planned approach to the project including, but not limited to: 

1. the Work to be performed by the Contractor and its subcontractors; 

2. the planned construction sequence and phasing; planned crew sizes; 

3. summary of equipment types, sizes, and numbers to be used for each work 
activity; 

4. all early work related to third party utilities; 

5. identification of the most critical submittals and projected submission timelines; 

6. estimated durations of major work activities; 

7. the anticipated Critical Path of the project and a summary of the activities on that 
Critical Path; 

8. asummary of the most difficult schedule challenges the Contractor is anticipating 
and how it plans to manage and control those challenges; 

9. asummary of the anticipated quarterly cash flow over the life of the project. 


This will be an interactive session and the Contractor shall answer all questions that the 
Department and its consultants may have. The Contractor shall provide a minimum of five (5) 
copies of a written summary of the information presented and discussed during the session to the 
Engineer. The Contractor’s Baseline Schedule and accompanying Schedule Narrative shall 
incorporate the information discussed at this Schedule Planning Session. 


B. Schedule Reviews by the Department (All Types) 


1. Baseline Schedule Reviews 
The Engineer will respond to the Baseline Schedule Submission within thirty (30) 
Calendar Days of receipt providing comments, questions and/or disposition that either 
accepts the schedule or requires revision and resubmittal. Baseline Schedules shall be 
resubmitted within fifteen (15) Calendar Days after receipt of the Engineer’s comments. 


2. Contract Progress Schedule / Monthly Update Reviews 
The Engineer will respond to each submittal within twenty one (21) Calendar Days. 
Schedules shall be resubmitted by the Contractor within five (5) Calendar Days after 
receipt of the Engineer’s comments. 


Failure to submit schedules as and when required could result in the withholding of full 
or partial pay estimate payments by the Engineer. 
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722.61 


Schedule Content and Preparation Requirements 
(Types A, B and C unless otherwise noted) 


Each Contract Progress Schedule shall fully conform to these requirements. 


A. LOGIC 

The schedules shall divide the Work into activities with appropriate logic ties to show: 

1. conformance with the requirements of this Section and Division I, Subsection 8.02 - 
Schedule of Operations 

2. the Contractor's overall approach to the planning, scheduling and execution of the Work 

3. conformance with any additional sequences of Work required by the Contract Documents, 
including, but not limited to, Subsection 8.03 - Prosecution of Work and Subsection 8.06 — 
Limitations of Operations. 


B. ACTIVITIES 
The schedules shall clearly define the progression of the Work from NTP to Contractor Field 
Completion (CFC) by using separate activities for each of the following items: 


Boe 


14. 
15. 


NTP 

Each component of the Work defined by specific activities 

Detailed activities to satisfy permit requirements 

Procurement of fabricated materials and equipment with long lead times, including 
time for review and approval of submittals required before purchasing 

The preparation and submission of shop drawings, procedures and other required 
submittals, with a planned duration that is to be demonstrated to the Engineer as 
reasonable 

The review and return of shop drawings, procedures and other required submittals, 
approved or with comments, the duration of which shall be thirty (30) Calendar 
Days, unless otherwise specified or as approved by the Engineer 

Interfaces with adjacent work, utility companies, other public agencies, sensitive 
abutters, and/or any other third party work affecting the Contract 

The Critical Path, clearly defined and organized 

Float shall be clearly identified 


. Access Restraints — restrictions on access to areas of the Work that are defined by 


the Department in the bid package, in Subsection 8.06 — Limitations of Operations 
or elsewhere in the Contract 


. Milestones listed in Subsection 8.03 - Prosecution of Work or elsewhere in the 


Contract Documents 


. Subcontractor approvals at fifteen (15) Calendar Days from submittal to response 
. Full Beneficial Use (FBU) Contract Milestone per the requirements of Subsection 


8.03 - Prosecution of Work 
Contractor’s request for validation of FBU (ready to open to traffic) 
The Department’s confirmation of completed work to allow for FBU 
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16. Substantial Completion Contract Milestone per the requirements of Subsections 
7.15 - Claims Against Contractors for Payment of Labor, Materials and Other 
Purposes and 8.03 - Prosecution of Work 

17. Contractor’s request for validation of Substantial Completion 

18. Punchlist Completion Period of at least thirty (30) Calendar Days per the 
requirements of Subsections 5.11 - Final Acceptance, 7.15 - Claims Against 
Contractors for Payment of Labor, Materials and Other Purposes and 8.03 - 
Prosecution of Work 

19. Contractor confirmation that all punchlist work and documentation has been 
completed 

20. Physical Completion of the Work Contract Milestone per the requirements of 
Subsections 5.11 - Final Acceptance and 8.03 - Prosecution of Work 

21. Documentation Completion per the requirements of Subsections 5.11 - Final 
Acceptance and 8.03 - Prosecution of Work 

22. Contractor Field Completion Contract Milestone per the requirements of 
Subsections 5.11 - Final Acceptance and 8.03 - Prosecution of Work 

23. Utility work to be performed in accordance with the Project Utility Coordination 
(PUC) Form as provided in Section 8.14 - Utilities Coordination, Documentation 
and Monitoring Responsibilities 

24. Traffic work zone set-up and removal, night work and phasing 

25. Early Utility Relocation (by others) that has been identified in the Contract 

26. Right-of-Way (ROW) takings that have been identified in the Contract 

27. Material Certifications 

28. Work Breakdown Structure in accordance with the MassDOT-Highway Division 
Contractor Construction Schedule Toolkit located on the MassDOT-Highway 
Division website at: 

https://www.mass.gov/info-details/massdot-highway-contractors-schedule-toolkit 

29. For Type A and B Contracts only: All items to be paid, including all Unit Price and 
Lump Sum pay items, shall be identified by activity. This shall include all non- 
construction activities such as engineering work; purchase of permanent materials 
and equipment, purchase of structural steel stock, equipment procurement, 
equipment delivery to the site or storage location and the representative amount of 
overhead/indirect costs that was included in the Contractor’s Bid Prices. 


C. EARLY AND LATE DATES 

Early Dates shall be based on proceeding with the Work or a designated part of the Work 
exactly on the date when the corresponding Contract Time commences. Late Dates shall be 
based on completing the Work or a designated part of the Work exactly on the corresponding 
Contract Time, even if the Contractor anticipates early completion. 
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D. DURATIONS 

Activity durations shall be in Work Days. Planned Original Durations shall be established 
with consideration to resources and production rates that correspond to the Contractor’s Bid 
Price. Within all of the Department-required schedules, the Contractor shall plan the Work 
using durations for all physical construction activities of no less than one (1) Work Day and no 
greater than fourteen (14) Work Days, unless approved by the Engineer as part of the Baseline 
Schedule Review. 


Should there be an activity with a duration that is determined by the Engineer to be 
unreasonable, the Contractor will be asked to provide a basis of the duration using bid 
documents, historic production rates for similar work, or other form of validation that is 
acceptable to the Engineer. Should the Contractor and the Engineer be unable to agree on 
reasonable activity durations, the Engineer will, at a minimum, note the disagreement in the 
Baseline Schedule Review along with a duration the Engineer considers reasonable and the basis 
for that duration. A schedule that contains a substantial number of activities with durations that 
are deemed unreasonable by the Engineer will not be accepted. 


E. MATERIALS ON HAND (for Types A and B only) 

The Contractor shall identify in the Baseline Schedule all items of permanent materials 
(Materials On Hand) for which the Contractor intends to request payment prior to the 
incorporation of such items into the Work. 


F. ACTIVITY DESCRIPTIONS 

The Contractor shall use activity descriptions in all schedules that clearly describe the work 
to be performed using a combination of words, structure numbers, station numbers, bid item 
numbers, work breakdown structure (WBS) and/or elevations in a concise and compact label as 
specified in the MassDOT-Highway Division Contractor Construction Schedule Toolkit located 
on the MassDOT-Highway Division website at: 


https://www.mass.gov/info-details/massdot-highway-contractors-schedule-toolkit 


G. ACTIVITY IDENTIFICATION NUMBERS 

The Contractor shall use the activity identification numbering system specified in the 
MassDOT-Highway Division Contractor Construction Schedule Toolkit located online at the 
address above. 


H. ACTIVITY CODES 
The Contractor shall use the activity codes specified in the MassDOT-Highway Division 
Contractor Construction Schedule Toolkit located online at the address above. 


I. CALENDARS 

Different calendars may be created and assigned to all activities or to individual activities. 
Calendars define the available hours of work in each Calendar Day, holidays and general or 
project-specific non-Work Days such as Fish Migration Periods, time of year (TOY) restrictions 
and/or area roadway restrictions. 
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Examples of special calendars include, but are not limited to: 


J. 


Winter Shutdown Period, specific work is required by separate special provision to be 
performed during the winter. See Special Provision 8.03 (if applicable) 

Peak traffic hours on heavily traveled roadways. This shall be from 6:30 am to 9:30 am 
and from 3:30 pm to 7:00 pm, unless specified differently elsewhere in the Contract. 
Special requirements by sensitive abutters, railroads, utilities and/or other state agencies as 
defined in the Contract. 

Cape Cod and the Islands Summer Roadway Work Restrictions: A general restriction 
against highway and bridge construction is enforced between Memorial Day and Labor 
Day, unless otherwise directed by the Engineer. Refer to the Project Special Provisions for 
specific restrictions. 

Cape Ann Summer Roadway Work Restrictions: While there are no general restrictions 
for Cape Ann as there are for Cape Cod and the Islands, project-specific restrictions may be 
enforced. Refer to the Project Special Provisions for specific restrictions. 

Turtle and/or Fish Migration Periods and/or other in-water work restrictions: Refer to the 
Project Special Provisions for specific restrictions. 

Working over Waterways Restricted Periods: Refer to the Project Special Provisions for 
specific restrictions. 

Night-time paving and striping operations, traffic and temperature restrictions: Refer to the 
Project Special Provisions for specific restrictions. 

Utility Restrictions shall be as specified within the Contract. 


FLOAT 


For the calculation of float in the CPM schedule, the setting for Retained Logic is required for 
all schedule submissions, starting with the Baseline Schedule Submission. Should the Contractor 
have a reason to propose that an alternative calculation setting such as Progress Override be used, 
the Contractor shall obtain the Engineer’s approval prior to modifying to this setting. 


K. COST AND RESOURCE LOADING (Types A and B only) 

For all Type A and B Schedules, the Contractor shall provide a cost and resource-loaded 
schedule with an accurate allocation of the costs and resources necessary to complete the Work. 
The costs and resources shall be assigned to all schedule activities in order to enable the Contractor 
to efficiently execute the Contract requirements and the Engineer to validate the original plan, 
monitor progress, provide cash flow projections and analyze delays. 


1. Each schedule activity shall have an assigned cost that accurately represents the value 
of the Work. Each schedule activity shall have its resources assigned to it by craft and 
the anticipated hours to accomplish the work. Each schedule activity’s equipment 
resources shall be assigned to it by equipment type and hours operated. Front-loading 
or other unbalancing of the cost distribution will not be permitted. 

2. The sum of the cost of all schedule activities shall be equal to the Contractor’s Bid 
Price. 

3. Indicating the labor hours per individual, per day, by craft and equipment hours/day 
will be acceptable. 
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4. 


The Engineer reserves the right to use the cost-loading as a means to resolve changes, 
disputes, time entitlement evaluations, increases or decreases in the scope of Work, unit 
price renegotiations and/or claims. 


. For all Type A and B Schedules, all subnets, fragnets, Proposal Schedules, and 


Recovery Schedules shall be cost and resource- loaded to help to quickly validate and 
monitor the duration of the Work to be performed. 

For Type A Schedules, cost-loading of the schedule will also be used for cash flow 
projection purposes. 

The cost-loading of each activity shall indicate the portion of the cost for that activity 
that is applicable to a specific bid item (cost account.) The total cost for each cost 
account must equal the bid item price. 

For Type A Schedules, each month, the Contractor will be paid using the Cost-loaded 
CPM activities for Lump Sum payment items. This requirement supersedes any 
requirements elsewhere in this Contract regarding partial payments of schedule-of- 
values for all Lump Sum items. 


L. NOT TO BE USED IN THE CONTRACTOR’S CPM SCHEDULE 


1. 
2. 
3: 


4. 
a: 


722.62 


Milestones or constraint dates not specified in the Contract 

Scheduled work not required for the accomplishment of a Contract Milestone 

Use of activity durations, logic ties and/or sequences deemed unreasonable by the 
Engineer 

Delayed starts of follow-on trades 

Float suppression techniques 


Submittal Requirements 


All schedules shall be prepared and submitted in accordance with the requirements listed 


below. 


Each monthly Contract Progress Schedule submittal shall be uniquely identified. 


Except as stated elsewhere in this subsection, schedule submittals shall include each of the 
documents listed below, prepared in two formats, for distribution as follows: 


a. four (4) compact discs (CD); one (1) each for the Office of Project Controls and 
Performance Oversight (O-PC&PO), the Boston Construction Section Office, the 
District Construction Office and the Resident Engineer’s Office. Additional copies 
shall be required if the work is performed in more than one district. 

b. two (2) hard copies plotted in color on 24” X 36” paper; one (1) copy each for the 
District Construction Office and the Resident Engineer’s Office. No copies for the 
O-PC&PO and the Boston Construction Section Office. Additional copies shall be 
required if the work is performed in more than one district. 
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A. 


Narratives 


A written narrative shall be submitted with every schedule submittal. The narrative shall: 


1. 


10. 


11. 


12. 


itemize and describe the flow of work for all activities on the Critical Path in a format that 
includes any changes made to the schedule since the previous Contract Progress Schedule / 
Monthly Update or the Baseline Schedule, whichever is most recent; 

provide a description of any specification requirements that are not being followed. Identify 
those that are improvements and those that are not considered to be meeting the 
requirements; 

provide all references to any Notice of Delay that has been issued, within the time period of 
the Contract Progress Schedule Update, by letter to the Engineer. Note that any Notice of 
Delay that is not issued by letter will not be recognized by the Engineer. See Subsection 
722.64.A - Notice of Delay; 

provide a description of each third-party utility’s planned vs. actual progress and note any 
that are trending late or are late per the durations and commitments as provided in the PUC 
Form; provide a description of the five (5) most important responses needed from the 
Department and the need date for the responses in order to maintain the current Schedule of 
Record; 

provide a description of all critical issues that are not within the control of the Contractor or 
the Department (third party) and any impact they had or may have on the Critical Path; 
provide a description of any possible considerations to improve the probability of 
completing the project early or on-time; 

compare Early and Late Dates for activities on the Critical Path and describe reasons for 
changes in the top three (3) most critical paths ; 

describe the Contractor's plan, approach, methodologies and resources to be employed for 
completing the various operations and elements of the Work for the top three (3) most 
critical paths. For update schedules, describe and propose changes to those plans and verify 
that a Proposal Schedule is not required; 

describe, in general, the need for shifts that are not 5 days/week, 8 hours/day, the holidays 
that are inserted into each calendar and a tabulation of each calendar that has been used in 
the schedule; 

describe any out-of-sequence logic and provide an explanation of why each out-of- 
sequence activity does not require a correction, if one has not been provided, and an 
adequate demonstration that these changes represent the basis of how these activities will 
be built, including considerations for resources, dependencies and previously-approved 
production rates; 

identify any possible duration increases resulting from actual or anticipated unit price item 
quantity overruns as compared to the baseline duration, with a corresponding suggestion to 
mitigate any possible delays to the Critical Path. If the delay is anticipated to impact the 
Critical Path, refer to Subsections 4.06 - Increased or Decreased Contract Quantities and 
8.10 - Determination and Extension of Contract Time for Completion and submit a letter to 
the Engineer notifying of a potential delay; 

include a schedule log consisting of the name of the schedule, the data date and the date 
submitted. 
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B. _ Bar Charts (Types A, B, C and D) 

One (1) time-scaled bar chart containing all activities shall be prepared and submitted using a 
scale that yields readable plots and that meets the requirements of Subsection 722.61 - Schedule 
Content and Preparation Requirements Activities shall be linked by logic ties and shown on their 
Early Dates. Critical Paths shall be highlighted and Total Float shall be shown for all activities. 

A second time-scaled bar chart shall also be prepared containing only the Critical Path or, if 
the Critical Path is not the longest path, the Longest Path using a scale that yields readable plots 
and that meets the requirements of Subsection 722.61 - Schedule Content and Preparation 
Requirements. Activities shall be linked by logic ties and shown on their Early Dates. Total 
Float shall be shown for all activities. 

Bar Charts shall be printed in color and submitted on 11” X 17” paper or, if approved by the 
Engineer, as a .pdf file. 


C. Detailed Activity Schedule Comparisons 

A Detailed Activity Schedule Comparison (DASC) is a simple reporting tool in the format of 
a graphical report that will provide Resident Engineers with immediate, timely and up-to-date 
information. The DASC consists of an updated bar chart that overlays the current time period’s 
bar chart onto the previous time period’s bar chart for an easily-read comparison of progress 
during the present and previous reporting periods. The DASC shall be prepared and submitted in 
accordance with the instructions contained in the Construction Schedule Toolkit located on the 
MassDOT-Highway Division website at: 


https://www.mass.gov/info-details/massdot-highway-contractors-schedule-toolkit 


The reports described in Subsections D, E and F below shall be submitted with all of the 
schedules listed in Subsection722.20 - General: 


D. Activity Cost Report and Monthly Cash Flow Projections (Type A only) 

With each Contractor Quantity Estimate (CQE), the Contractor shall submit an Activity Cost 
Report and Cash Flow Projection that includes all activities grouped by Contract Bid Item. 

The Activity Cost Report shall be generated from the Schedule of Record and shall be the basis 
of the Monthly Cash Flow Projection. | Within each contract Bid Item, activities shall be 
sequenced by ascending activity identification number and shall show: 


lL. activity ID and description, 
2. forecast start and finish dates for each activity and, 
3. when submitted as a revised schedule, actual start and finish dates 


for each completed activity. 
For Unit Price pay items, in addition to the above, estimates to complete and any variance to 
the estimated Contract quantity shall be shown. 


E. — Resource Graphs (Type A only) 

Monthly and cumulative resource graphs for the remaining Contract period using the Early 
Dates and Late Dates in the Contract Progress Schedule shall be included as part of each schedule 
submittal. 
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F. Projected Spending Reports (Types B, C and D) 

A Projected Spending Report (PSR) shall be prepared and submitted in accordance with the 
instructions listed at the end of this section. The PSR shall indicate the monthly spending (cash 
flow) projection for each month from NTP to Contractor Field Completion (CFC). Each 
month’s actual spending shall be calculated using all CQEs paid during that month. If the 
difference between the Contractor’s monthly projections vs. the actual spending is greater than 
10%, the Contractor’s monthly spending projection shall be revised and resubmitted within 
fifteen (15) Calendar Days. 

The Projected Spending Report (PSR) shall be depicted in a tabular format and printed in 
color on 11 x 17-sized paper or larger as approved by the Engineer. For additional instructions 
and a template for preparing the Projected Spending Report (PSR), refer to the Contractor’s 
Construction Schedule Toolkit located on the MassDOT-Highway Division website at: 


https://www.mass.gov/info-details/massdot-highway-contractors-schedule-toolkit or consult with 
the District Construction Scheduler. 


722.63. Progress Schedule Requirements 


A. Baseline Schedule 

The Baseline Schedule shall be due thirty (30) Calendar Days after Notice to Proceed (NTP.) 
The Baseline Schedule shall only reflect the Work awarded to the Contractor and shall not include 
any additional work involving Extra Work Orders or any other type of alleged delay. The Baseline 
Schedule shall be prepared and submitted in accordance with Subsections 722.61 - Schedule 
Content and Preparation Requirements and 722.62 - Submittal Requirements. Once the Baseline 
Schedule has been accepted by the Engineer, with or without comments, it shall represent the as- 
planned schedule for the Work and become the Contract Progress Schedule of Record until such 
time as the schedule is updated or revised under Subsections 722.63.C - Contract Progress 
Schedules / Monthly Updates, 722.64.C - Recovery Schedules and 722.64.D - Proposal Schedules. 

The Cost and Resource-Loading information (Types A and B only) shall be provided by the 
Contractor within forty-five (45) Calendar Days after NTP. 

The Engineer’s review comments on the Baseline Schedule and the Contractor’s responses to 
them will be maintained for the duration of the Contract and will be used by the Engineer to 
monitor the Contractor’s work progress by comparing it to the Contract Progress Schedule / 
Monthly Update. 


B. Interim Progress-Only Schedule Submissions 

The first monthly update of the Contract Progress Schedule/Monthly Update is due within 
seventy (70) Calendar Days after Notice to Proceed (NTP.) The Baseline Schedule review period 
ends at sixty (60) Calendar Days after NTP, see Subsection 722.60.B - Schedule Reviews by the 
Department. If the Baseline Schedule has not been accepted within sixty (60) Calendar Days after 
NTP, an Interim Progress-Only Schedule shall be due within seventy (70) Calendar Days after 
NTP. The purpose of the Interim Progress-Only Schedule is to document the actual progress of all 
activities, including non-construction activities, from NTP until the Baseline Schedule is accepted. 
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C. Contract Progress Schedules / Monthly Updates (Types A, B, C and D) 

The first Contract Progress Schedule shall be submitted by the Contractor no later than seventy 
(70) Calendar Days after NTP. The data date for this first Progress Schedule shall be sixty (60) 
Calendar Days after NTP. Subsequent Progress Schedules shall be submitted monthly. 

Each Contract Progress Schedule shall reflect progress up to the data date. Updated progress 
shall be limited to as-built sequencing and as-built dates for completed and in-progress activities. 
As-built data shall include actual start dates, remaining Work Days and actual finish dates for each 
activity, but shall not change any activity descriptions, the Original Durations, or the Original 
Resources (as planned at the time of bid), without the acceptance of the Engineer. If any activities 
have been completed out-of-sequence, the Contractor shall propose new logic ties for affected in- 
progress and future activities that accurately reflect the previously-approved sequencing. 
Alternatively, the Contractor may submit to the Engineer for approval an explanation of why an 
out-of-sequence activity does not require a correction and an adequate demonstration that the 
changes accurately represent how the activities will be built, including considerations for 
resources, dependencies and previously approved production rates. Once approved by the 
Engineer, the Contractor may incorporate the changes in the next Contract Progress 
Schedule/Monthly Update with the affected activities clearly identified and explained in the 
Schedule Narrative. 

No revisions to logic ties; sequence, description or duration of future activities; or planned 
resource costs shall be made without prior approval by the Engineer. 

Any proposed logic changes for in-progress or future activities shall be submitted to the 
Engineer for approval before being incorporated into a Contract Progress Schedule. The logic 
changes must be submitted using a Proposal Schedule or a schedule fragnet submission. Once 
approved by the Engineer, the Contractor may incorporate the logic in the next Contract Progress 
Schedule/Monthly Update with the affected activities clearly identified and explained in the 
Schedule Narrative. 

For any proposed changes to the original sequence, description or duration of future activities, 
the Contractor shall submit to the Engineer for approval an explanation of how the proposed 
description or duration change reflects how the activity will be progressed, including 
considerations for resources and previously approved production rates. Any description or 
duration change that does not accurately reflect how the activity will be progressed will not be 
approved by the Engineer. Once approved by the Engineer, the Contractor may incorporate the 
changes in the next Contract Progress Schedule/Monthly Update with the affected activities clearly 
identified and explained in the Schedule Narrative. 

Except as otherwise designated by a Contract Modification, no Contract Progress Schedule that 
extends performance beyond the Contract Time and/or beyond any Contract Milestone shall be 
approved by the Engineer. The Contractor shall submit a Recovery Schedule if any Contract 
Progress Schedule/Monthly Update indicates a failure to meet the Contract Dates. 


D. Short-Term Construction Schedule 

The Contractor shall provide a Short-Term Construction Schedule that details daily work 
activities, including any multiple shift work that the Contractor intends to conduct, in a bar chart 
format. The daily activities shall directly correspond to the Contract Progress Schedule activities, 
with a matching reference to the activity identification number in the Contract Progress Schedule, 
and may be at a greater level of detail. 
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The Short-Term Construction Schedule shall be submitted every two weeks. It shall display 
all work for a thirty-five (35) Calendar Day period consisting of completed work for the two (2) 
week period prior and all planned work for the following three (3) week period. The initial 
submission shall be provided no later than thirty (30) Calendar Days after NTP or as required by 
the Engineer. 

The Contractor shall be prepared to discuss the Short-Term Construction Schedule, in detail, 
with the Engineer in order to coordinate field inspection staff requirements, the schedule of work 
affecting abutters and any corresponding work with affected utilities. Short-Term Construction 
Schedules shall be prepared and submitted in accordance with Subsections 722.61 - Schedule 
Content and Preparation Requirements and 722.62 - Submittal Requirements. 

Failure to submit Short-Term Construction Schedules every two (2) weeks may result in 
withholding of full or partial payments by the Engineer. 


722.64 Impacted Schedule Requirements 


A. Notice of Delay 

The Contractor shall notify the Engineer in writing, with copies to the District and State 
Construction Engineers, within three (3) Calendar Days of the start of any delays to the Critical 
Path that are caused by actions or inactions that were not within the control of the Contractor. 
Delay notifications that are not provided in a letter to the Engineer, such as a delay notification in 
the schedule narrative, will not be recognized as contractual notice in the determination of any 
Time Extension related to the impacts to the work associated with this specific alleged delay. 
Should such delay continue for more than one (1) week, the Contractor shall note it in the Schedule 
Narrative until the delay is no longer impacting the Critical Path for the completion of the Contract 
Milestones. The Engineer will evaluate the alleged delay and its impact and will respond to the 
Contractor within ten (10) Calendar Days after receipt of a notice of delay. 


B. Time Entitlement Analysis 

A Time Entitlement Analysis (TEA) shall consist of a descriptive narrative, prepared in 
accordance with Subsection 722.62.A - Narratives, and an as-built CPM schedule, which may be in 
the form of a schedule fragnet ( that has been developed from the project’s Contract Progress 
Schedule of Record, and illustrates the impact of a delay to the Critical Path, Contract Milestones 
and/or Contract Completion Date as required in Subsection 8.10 - Determination and Extension of 
Contract Time for Completion. TEAs shall also be used to determine the schedule impact of 
proposed Extra Work Orders (EWO) as also required in Subsection 8.10. 

TEAs shall be prepared and submitted in accordance with the requirements of Subsections 
722.61 - Schedule Content and Preparation Requirements and 722.62 - Submittal Requirements 
and shall be based on the Contract Progress Schedule of Record applicable at the start of the delay 
or impact from an EWO. A TEA fragnet must start with a specific new activity describing the 
work contained in either a Notice of Delay previously submitted to the Department per Subsection 
722.64.A - Notice of Delay or an EWO. 
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TEAs shall be submitted: 

1. as part of any Extra Work Order that may impact Contract Time, 

2. with a request for a Time Extension, 

3. within fourteen (14) Calendar Days after a request for a TEA by the Engineer for any other 

reason. 

A TEA shall be submitted to the Engineer before any Time Extension is granted to the 
Contractor. Time Extensions will not be granted unless the TEA accurately reflects an evaluation 
of all past delays and the actual events that occurred that impacted the Critical Path. The TEA 
must also demonstrate a plan for the efficient completion of all of the remaining work through an 
optimized CPM Schedule. The analysis shall include all delays, including Contractor-caused 
delays, and shall be subdivided into timeframes and causes of delays. 

TEAs shall incorporate any proposed activities, logic ties, resource considerations, and activity 
costs required to most efficiently demonstrate the schedule impacts in addition to detailing all 
impacts to existing activities, logic ties, the Critical Path, Contract Milestones and the Contract 
Completion Date. In addition, TEAs shall accurately reflect any changes made to activities, logic 
ties, restraints and activity costs, necessitated by an Extra Work Order or other schedule impact, for 
the completion of the remaining work. The Contractor shall provide TEAs that demonstrate that 
all delays have been mitigated to the fullest extent possible without requiring an Equitable 
Adjustment to the original bid basis. 

All TEAs shall clearly indicate any overtime hours, additional shifts and the resource that are 
proposed to be incorporated in the schedule. The Engineer shall have final discretion over the use 
of overtime hours and additional shifts. The Engineer shall have the right to require that overtime 
hours and/or additional shifts be used to minimize the duration of Time Extensions if it is 
determined to be in the best interest of the Department to do so. 

When accepted, the changes included in a TEA shall be incorporated into the next Contract 
Progress Schedule per the requirements of Subsection 722.63.C - Contract Progress Schedules / 
Monthly Updates. 

During the review of any TEA, all Contract Progress Schedules shall continue to be 
submitted as required. 

The Engineer may request that the Contractor prepare a Proposal Schedule or a Recovery 
Schedule to further mitigate any delays that are shown in the accepted TEA/Contract Progress 
Schedule. 


C. Recovery Schedules 

The Contractor shall promptly report to the Engineer all schedule delays during the prosecution 
of the Work. Except as otherwise designated by a Contract Modification, no Contract Progress 
Schedule that extends performance beyond the Contract Time and/or beyond any Contract 
Milestone shall be approved by the Engineer. The Contractor shall submit a Recovery Schedule 
within fourteen (14) Calendar Days of a Contract Progress Schedule submission that shows failure 
to meet the Contract Dates. This requirement is critical to the Department’s ability to make 
informed decisions regarding Contract Time and costs. 
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During the prosecution of the Work, should the Contractor’s progress on a critical operation 
clearly not meet anticipated production, without cause by fault of the Department, or should a 
critical activity or series of activities not be staffed in accordance with the Contractor’s approved 
Baseline Schedule resource planning, the Contractor shall be obligated to recover such delay. 
Recovery Schedules shall be prepared and submitted in accordance with Subsections 722.61 - 
Schedule Content and Preparation Requirements and 722.62 - Submittal Requirements within 
fourteen (14) Calendar Days of any of the cases listed above. 

Recovery Schedules shall clearly indicate any proposed overtime hours, additional shifts, and 
the resources that are proposed to be incorporated in to the schedule. The Engineer shall have final 
discretion over the use of overtime hours and additional shifts and shall have the right to require 
that overtime hours and/or additional shifts be used to minimize the duration of Time Extensions, 
without additional compensation for any Contractor delays, if it is determined to be in the best 
interest of the Department to do so. 

During the review of any Recovery Schedule, all Contract Progress Schedules shall continue to 
be required every month. 

The Engineer may request that the Contractor prepare a Recovery Schedule to further mitigate 
any delays that are shown in an accepted TEA/Contract Progress Schedule. 

Changes represented in accepted Recovery Schedules shall be incorporated into the next 
Contract Progress Schedule. 


D. Proposal Schedules 

A Proposal Schedule is an alternative schedule used to evaluate proposed changes to the 
Contract scope or significant alternatives to previously approved approaches to complete the Work, 
which may include changes to activity durations, logic and sequence. For Types A and B 
Schedules, the Proposal Schedule shall be cost and resource-loaded. 

A Proposal Schedule may be requested by the Department at any time or may be offered by the 
Contractor. The Engineer may request that the Contractor prepare a Proposal Schedule to further 
mitigate any delays that are shown in an accepted TEA/Contract Progress Schedule. 

The Contractor shall submit the Proposal Schedule within thirty (30) Calendar Days of a 
request from the Department. 

The Proposal Schedule shall not be considered a Schedule of Record until the logic, durations, 
narrative and basis of the Proposal Schedule have been accepted by the Engineer. If the Proposal 
Schedule took the form of a fragnet, it must be incorporated into the Contract Progress Schedule of 
Record showing the current progress of all other activities and the impacts/results of the changes 
made by the Proposal Schedule before the Proposal Schedule is accepted by the Department. 

Proposal Schedules shall clearly indicate any proposed overtime hours, additional shifts, and 
the resources that are proposed to be incorporated in the schedule. The Engineer shall have final 
discretion over the use of overtime hours and additional shifts. 

Changes represented in accepted Proposal Schedules shall be incorporated into the next 
Contract Progress Schedule. During the review of any Proposal Schedule, all Contract Progress 
Schedules shall continue to be required every month. 
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E. Disputes (Types A, B, C and D) 
All schedules shall be submitted, reviewed, dispositioned and accepted in the timely manner 
specified herein so as to provide the greatest possible benefit to the execution of this Contract. 


Any dispute concerning the acceptance of a schedule or any other question of fact arising under 
this subsection shall be determined by the Engineer. Pending resolution of any dispute, the last 
schedule accepted by the Engineer will remain the Contract Schedule of Record. 


COMPENSATION 
722.80 Method of Measurement and Basis of Payment (Types A, B, C and D) 


The Special Provisions will specify the fixed-price amount to be paid to the Contractor for the 
Project Schedule requirements contained herein. Each bidder shall include this lump-sum, fixed- 
price bid item amount in his/her bid. Failure to do so may be grounds for the rejection of the bid. 


All required schedule-related work, including, but not limited to computers, computer 
software, the planning and coordination with utilities, training, schedule preparation and schedule 
submittals will be paid for under the fixed price amount. 


This fixed price amount is for payment purposes only and is separate from what the 
Department considers to be the Contractor’s General Condition costs. If the Contractor deems it 
necessary to include additional costs to provide all of the requirements of this section, these 
additional costs shall be included in the Contractor’s overall bid price. 


Twenty percent (20%) of this pay item will be paid upon the Engineer’s acceptance of the 
Contractor’s Baseline Schedule, prepared and submitted in accordance with Subsection 722.63.A. 


The remaining eighty percent (80%) of this pay item will be paid in equal monthly installments 
distributed across the Contract Duration from Notice to Proceed (NTP) to Contractor Field 
Completion (CFC), less the 2 months required for the submittal and review of the Baseline 
Schedule in accordance with the following formula: 


Remaining Fixed Price amount (80% of Item 100.) 
Monthly Payment = 
Contract Duration in whole months — 2 months 


The timely and accurate submission of the Baseline Schedule is critical to the Contract and 
the Department’s ability to make informed decisions. Only payments under Item 740 - Engineer’s 
Field Office and Item 748 — Mobilization will be made until the Baseline Schedule is accepted by 
the Engineer. 
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No payment for any other pay item will be processed beyond seventy-five (75) Calendar Days 
from Notice to Proceed (NTP) until the Baseline Schedule is accepted by the Engineer. Until the 
Engineer’s acceptance of the Baseline Schedule, the combined total of all payments made to the 
Contractor will be limited to an amount no greater than the total price for Item 748 - 
Mobilization or 3% of the contract price, whichever is less. 


All Contract Progress Schedule Updates submitted later than ten (10) Calendar Days after the 
CQE (Contract Quantity Estimate) completion date, or greater than forty (40) Calendar Days from 
the Data Date of the previous submission, will be deemed to be no longer useful and will not 
qualify for payment. Late submittal of missed Contract Progress Monthly Updates will not result 
in recovery of the previously forfeited portion of the Schedule of Operations Fixed Price Payment 
Item. 


Failure to submit schedules as and when required may result in the forfeiture of that portion of 
the Schedule of Operations Fixed Price Payment and/or the withholding of the full or partial CQE 
payments by the Engineer. 


Failure to submit schedules that are acceptable to the Engineer may result in the forfeiture of 
that portion of the Schedule of Operations Fixed Price Payment and/or the withholding of the full 
or partial CQE payments by the Engineer. 


The Schedule of Operations pay item will be adjusted to pay for only the actual quantity of 
schedules that have been submitted in accordance with this section. 


The Contractor's failure or refusal to comply with the requirements of this Section shall be 
reasonable evidence that the Contractor is not prosecuting the Work with due diligence and may 
result in the withholding of full or partial payments by the Engineer. 

Should there be a Time Extension granted to the Contractor, the Engineer may provide an 
Equitable Adjustment for additional Contract Progress Schedule Updates at intervals directed by 
the Engineer. Item 100. will be the basis for this Equitable Adjustment. 

722.82 Payment Items 


100. SCHEDULE OF OPERATIONS - FIXED PRICE $ LUMP SUM 
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ITEM 100.99 MBTA TRACK DEFORMATION MONITORING LUMP SUM 


The work under this item includes furnishing all supervision, labor, materials, equipment, layout 
and services required to install, maintain, and monitor deformation monitoring points (DMPs) as 
specified herein. 


The purpose of the proposed monitoring is to protect the railroad tracks owned by Massachusetts 
Bay Transportation Authority (MBTA) during installation, excavation, construction and backfill 
of adjacent permanent earth support required for construction of proposed abutments. The 
monitoring procedures specified below are intended to confirm that the permanent earth support 
is performing in a satisfactory manner and to identify locations of excessive ground movement 
so that it can be controlled and corrected in a timely manner. Any corrective actions required by 
the Contractor will be at no additional cost to the Department or MBTA. 


The Contractor shall monitor the vertical and horizontal/lateral movements of railroad track rails 
by installing survey deformation monitoring points (DMPs) consisting of a permanently affixed 
assembly. Alternatively, DMPs may consist of reflective electro-optical distance measuring 
(EDM) targets that are affixed to the rails with appropriate adhesive. DMPs shall be installed at 
no more than sixteen (16) foot spacing on the track rails and extend fifty (50) feet along the 
tracks beyond the limits of the permanent earth support at each end. Contractor shall coordinate 
responsibilities for installation and monitoring of DMPs on tracks with MBTA Track Engineers. 


Procedure 

1. Installation of monitoring points shall be coordinated with the MBTA. Survey of the 
monitoring points on the MBTA tracks shall be performed by the Contractor and signed 
off by MBTA Track Engineers. 

2. Contractor shall submit the locations and identification numbers of all monitoring 
points prior to the start of the Work. 

3. Contractor shall submit the records of measurements to the Engineer and MBTA within 
twenty-four (24) hours of measurement in tabular format allowing comparison of 
current data to previous data, including baseline, and showing a complete history of 
movement versus time. 

4. Monitor DMPs every two days during installation of the braced steel sheeting, or more 
frequently if movements are approaching the specified Response Values. The frequency 
of the readings may be adjusted (more or less frequent) in agreement with the MBTA and 
Engineer based on interpretation of the data and the type of activity occurring at the site. 
Additional monitoring points and increases in the survey frequency shall be considered 
incidental to the costs associated with this Item. 

5. A minimum of two (2) sets of independent baseline readings of each DMP shall be taken 
and submitted to the Engineer prior to beginning installation of the braced steel sheeting. 
Survey both vertical and horizontal positions. Survey data shall be reported to an 
accuracy of 0.01 feet. 

6. In cases where track maintenance activities are performed to correct movements, new 
baseline measurements shall be established and its relationship to the previous baseline 
documented. 
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12. 


13. 


Survey instruments used for vertical deformation monitoring shall have a minimum 
accuracy of + 0.10 inches (standard deviation for one mile of double run leveling) and a 
minimum setting accuracy of + 1.0 arc seconds. Leveling staffs shall be non-telescopic in 
design (i.e., ‘Chicago’ style leveling staff). A bull’s eye bubble shall be used to plumb the 
leveling rod. 


Survey instruments used for horizontal deformation monitoring shall have a minimum 
accuracy of + 3.0 arc seconds and a minimum display reading less than or equal to the 
accuracy. Distances less than 30 feet shall be measured with a standardized steel tape 
used in conjunction with a tension handle. Distances greater than 30 feet shall be 
measured with an Electro-Optical Distance Measuring Instrument (EDM). Distances 
between 30 and 100 feet shall be verified with a standardized steel tape in conjunction 
with a tension handle. Electronic pointing shall be used to minimize error due to possible 
misalignment of the EDM axis and telescope. Centering shall be accomplished using high 
precision optical plummets or mechanical centering devices. 


EDM equipment used for horizontal deformation monitoring shall, after calibration, have 
a minimum accuracy of + 0.20 inches plus 5 parts per million 


. Interpretation of data and implementation of plans of action: 


The Engineer shall interpret data from all survey deformation monitoring points (DMPs) 
described herein as well as any additional data the Contractor elects to collect. 

Table 1 indicates Response Values for selected instruments. The actions associated with 
these Response Values are defined below. Plans for such actions are referred to herein as 
plans of action, and actual actions to be implemented are referred to herein as response 
actions. Response Values are subject to adjustment by the Engineer as indicated by 
prevailing conditions or circumstances. 


TABLE 1. RESPONSE VALUES 


Instrument Response Value 


DMPs on MBTA Track Rails 1/4-inch 


If the Response Values are met or exceeded, the Contractor shall stop work immediately 
and notify the Engineer and MBTA. Contractor shall meet with the Engineer and MBTA 
and agree upon what response action shall be taken. Contractor shall then implement 
remedial action(s) within 24 hours to mitigate deformations, as required by the Engineer. 
Remedial work/response actions shall be at no additional cost to the Department or 
MBTA. MBTA may elect to do the remedial track work with their own forces, in which 
case the Contractor shall reimburse the Department for that work. 
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The criteria presented herein are intended only to establish a guideline and in no way 
relieves the Contractor of his/her responsibility for preventing detrimental movements or 
damage causing distress to the train track rails or adjacent structures. Contractor shall 
provide all measures required to control movements to within established performance 
criteria, or to lesser amounts as required to prevent damage. The Engineer may require 
the Contractor to take steps to control movements to levels which are lower, at no 
additional cost to the Owner, if in the opinion of the Geotechnical or Structural Engineer, 
the measured or observed movements are detrimental or damaging. 

All work shall be executed in a manner as to prevent damage to existing tracks, structures 
and to any other public or private property. Damage to existing facilities shall be 
repaired by the Contractor at his/her own expense. 

Contractor shall monitor and interpret data from additional instrumentation that he/she 
required to insure the safety of his work. The Geotechnical Engineer, Structural 
Engineer, MassDOT and MBTA are not responsible for safety of the work based on the 
instrumentation data. 

Remove monitoring points at the completion and acceptance of all work adjacent to the 
MBTA tracks. 


BASIS OF PAYMENT 


Item 100.99 will be paid for at the Contract Lump Sum Price, which price shall include all labor, 
materials, equipment, survey work and equipment, engineering services when needed, and all 
incidental costs required to complete the work. The lump sum price will be submitted for 
payment on the following schedule: 


30% upon installation of monitoring points, submittal of required equipment documentation, 
baseline survey and monitoring, and acceptance by the Engineer. 


50% in equal monthly amounts based on the anticipated schedule of monitoring in 
accordance with the Contractor’s approved schedule. 


20% remaining upon satisfactory completion and Engineer’s acceptance of the work. 
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ITEM 102.3 HERBICIDE TREATMENT OF INVASIVE PLANTS HOUR 


This work must be performed by persons who meet the qualifications below and are approved by 
the Landscape Design Section. 


Work under this item consists of herbicide treatment of invasive plants currently existing within 
the project limits and as directed. An Invasive Plant Management Strategy (IPMS) shall be 
submitted to the Engineer for review and approval and the IPMS shall be implemented on-site. 
The IPMS shall be measured and paid for under Item 102.33 Invasive Plant Management 
Strategy. 


Work under this item shall be coordinated with work and schedule for Selective Clearing, 
Clearing and Grubbing, Mowing, Tree Removal, Planting, and Wetland Mitigation items. 


Payment is per hour on-site and shall be compensation for a minimum crew of 2 licensed 
applicators, 2 back-pack sprayers and mist-blowers, a properly equipped spray truck with spray 
hoses, and a tank with sufficient capacity for a full day of work. If there is only one applicator, 
hourly payment shall be adjusted to 50 percent of the unit price. This item is not intended for 
manual removal of plants. 


Management of plants determined to have been introduced to the site via imported loam, 
compost, mulch, plants, equipment, or other construction activities will be the Contractor’s 
responsibility and at the Contractor’s expense. 


Herbicide shall be applied during daytime hours only. 


Measures to prevent the introduction of invasive plant species to the site and to address 
introduction due to construction-related activities shall be covered under the Standard 
Specifications, Division I - Subsections 7.01(D) Plant Pest Control and 7.13 Protection and 
Restoration of Property as amended in these Special Provisions. 


Plant species targeted for management under this item shall be as determined in the field per the 
site walk and as specified in the IPMS. 


The definition of invasive plant species shall be as described by Massachusetts Invasive Plant 
Advisory Group (MIPAG): “non-native species that have spread into native or minimally 
managed plant systems in Massachusetts, causing economic or environmental harm by 
developing self-sustaining populations and becoming dominant and/or disruptive to those 
systems.” 


Control of invasive plants shall begin immediately with the initiation of construction activities 
and prior to any clearing or site disturbance. Treatment areas shall include stockpile locations 
and may, upon approval of the Engineer, extend outside the project limit. Treatment shall be 
done each consecutive year for the duration of the contract unless specified otherwise in the 
IMPS or unless directed otherwise by the MassDOT invasive species contact. Work shall be 
done during the growing season from May — October unless otherwise specified in the IPMS. 
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Areas identified for vegetation control measures shall be as shown on the plans and as 
determined in the field by the Engineer and a MassDOT Landscape Architect. Contact at 
MassDOT Landscape Design Section may be contacted at: Tara.Mitchell@dot.state.ma.us. 


QUALIFICATIONS 


The applicators shall submit and meet the qualifications outlined below. A list of contractors 
specializing in invasive management and approved by MassDOT Landscape Design Section is 
available on the following website: https://www.mass.gov/lists/landscape-design-and-roadside- 
maintenance under Invasive Plant Management. 


Requirements 


1. Company must provide proof of qualifications by providing the following: 
a. Narrative describing company, its expertise and experience with invasive plant control. 
b. Demonstrate experience with herbicide treatment as part of restorations and in sensitive 
areas. 
c. Describe company’s technical qualifications and past performance. 


2. Company must meet licensing requirements: 
a. All crew applicators must have a Massachusetts Commercial Applicator License (CORE). 
b. At least one or more applicator must have a ROW certification, if required for work. 
c. Company must provide name(s) of applicator(s) and Applicator License/Certification 
number for all contractor crew leaders working on the project. 
d. Company must provide documentation of any warnings, penalties or fines received in the 
last three (3) years. 


3. Company must provide proof of experience with invasive plant control and include following: 

a. At least five (5) references from prior invasive plant control work completed in last five (5) 
years. Provide contact information including address, phone number and email. 

b. Provide a summary of each of these projects including nature of the problem, specific 
invasive vegetation treated, dates and period of treatment, methodologies used, and 
summary of success or not in terms of meeting performance objectives. Include summary 
of equipment used. 

c. Photo documentation of these projects. 

d. GPS coordinates of project locations, if available. 


4. Crew leader must have expertise with invasive plant control and provide the following: 
a. Have held Core license for at least five (5) years. 
b. Resume listing five (5) or more years of experience applying pesticides with the company 
or with another company specializing in vegetation management. 
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ITEM 102.3 (Continued) 

SUBMITTALS 

No work shall begin without approval of the submittals. 
Submittals include the following items: 


Invasive Plant Management Strategy IPMS) 


At least thirty (30) days prior to proposed treatment the IPMS shall be submitted for approval by 
the Engineer and MassDOT Landscape Architect. All chemicals, methods and work done under 
this item shall be consistent with the IPMS. The IPMS shall be as described under Item 102.33. 


Herbicide Use Report 


Within two (2) weeks after each application, the Contractor shall provide to the Engineer a 
completed and signed MassDOT Herbicide Use Report. 


Photo Documentation 


Digital photos with date and time of herbicide application work may be required and shall be 
submitted upon request. 


MATERIALS 


All proposed herbicides shall be as approved in the IPMS. Herbicides shall be labeled for the 
method of treatment and shall meet all federal, state and local regulation requirements. 
Application rates will depend on herbicide proposed and shall be per the manufacturer’s label for 
specific application. 


METHODS 


All methods used shall be as approved in the IPMS which shall be determined during the Initial 
Site Walk as described under Item 102.33 Invasive Plant Management Strategy. 


The Contractor shall be responsible for marking delineated areas and plants to be preserved, 
removed, or otherwise treated. Fencing or other materials needed for marking and delineating 


protected areas shall be incidental to this item. 


The Contractor shall notify the Engineer a minimum of 3 days prior to date of expected herbicide 
application. Applicators shall notify the Engineer upon arriving on-site and upon leaving the site. 


Herbicide Applications 


All herbicide application shall conform to Massachusetts Pesticide Laws and Regulations per the 
Massachusetts Department of Agricultural Resources (MDAR) Pesticide Bureau. 
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Mixing, applying and/or disposing of herbicides shall always be in accordance with instructions 
on their labels and all applicable federal, state, and local regulations. Mixing shall not occur 
within sensitive areas, wetlands, or buffer zones. 


Contractor shall not spray 2 hours prior to precipitation, during rain, or during windy conditions. 
The Contractor shall be responsible for monitoring weather conditions and adjusting the work 
schedule as appropriate for the herbicide and application method to be used. 


Targeted vegetation shall be identified and marked prior to treatment. Plants treated by foliar 
spray, injection or glove application or other methods that leave standing vegetation, as opposed 
to cut-stump application, shall remain clearly marked for identification through the contract 
period. 


Desirable vegetation shall be protected from both spray and other physical damage. 


Contractor is responsible for any damage to vegetation not designated for removal or treatment. 
Vegetation damaged shall be restored. Cost of replacement plants and/or restoration shall be 
borne by the Contractor. 


Contractor shall ensure that the public does not enter a work area while herbicide application or 
spraying is underway. 


Disposal Of Invasive Plant Material 


All material to be cleared shall become the property of the Contractor. The satisfactory disposal 
of all cleared plant material (seeds, roots, woody vegetation, associated soils, etc.) shall be the 
Contractor’s responsibility. 


The Contractor shall take measures to prevent viable plant material from leading to further 
infestations (seeds, roots, woody material, etc.) while stockpiled, in transit, or at final disposal 
locations. All precautions shall be taken to avoid contamination of natural landscapes with 
invasive plants or invasive plant material. 


Chipping, shredding, or on-site burning of plant material must be approved by the Engineer and 
included in the IMPS. 


For plant material taken to an incinerating facility per the IPMS, a receipt from that facility shall 
be submitted to the Engineer as proof of disposal. 


Where feasible, it is preferable to dispose of plants on-site or to bury them on-site with on-going 
monitoring for re-sprouting. Disposal locations and methods must be approved and included in 
the IPMS. Site work such as grading and seeding to stabilize and restore disposal area shall be 
incidental to this item. 


The Contractor shall be responsible for treating or otherwise managing areas of re-growth due to 
improper disposal. Treatment shall be at the Contractor’s expense. 
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ITEM 102.3 (Continued) 


Follow-Up Treatment 


Plants and areas shall be re-treated as necessary and as appropriate to the time of year. Treatment 
shall be for the duration of the contract and per the IPMS. 


MEASURE OF SUCCESS 


The expectation is a minimum of 85-95 percent control achieved after the first treatment, 
depending on plants targeted and extent of population, and based on the expectations laid out in 
the IPMS. The expectation for the contract duration is 95-100% eradication by the end of the 
treatment period, unless otherwise specified in the IPMS. 


METHOD OF MEASUREMENT 

Item 102.3 will be measured for payment by the Hour of crew time spent on the project doing 
actual herbicide application work. A crew shall be defined as a minimum of two licensed 
applicators each equipped with (at minimum) back-pack sprayer and mist blower. The crew 
shall also have a properly equipped spray truck with hoses and a tank with sufficient capacity for 
a full day of work. 

BASIS OF PAYMENT 


Item 102.3 will be paid at the contract unit price per Hour, which price shall include all labor, 
materials, equipment, tools, and all incidentals required to complete the work. 


Payment will be based upon time spent on the project doing actual work and shall not include 
travel time to and from the Contractor's place of business and shall also not include time for 
investigative field trips. 


If there is only one applicator, hourly payment shall be adjusted to 50 percent of the unit price. 


The Invasive Plant Management Strategy will be paid for under Item 102.33. 
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ITEM 102.33 INVASIVE PLANT MANAGEMENT STRATEGY HOUR 


This item consists of providing an Invasive Plant Management Strategy (IPMS) for the control of 
invasive plants currently existing on the project site and/or as directed and shall be coordinated 
with Item 102.3 Herbicide Treatment of Invasive Plants. The IPMS shall be submitted for review 
and approval and the IPMS shall be implemented on-site. 


Herbicide treatment for invasive plants shall be as described under Item 102.3 Herbicide 
Treatment of Invasive Plants and shall be compensated per that Item. 


Work under this item shall be coordinated with work and schedule for Selective Clearing, 
Clearing and Grubbing, Mowing, Tree Removal, Planting, and Wetland Mitigation as relevant to 
the project. 


Individual attending the site walk and determining the Invasive Plant Management Strategy must 
demonstrate expertise with vegetation management and invasive plant control and submit 
qualifications as described below. 


QUALIFICATIONS 


Individual shall be from the same company as that providing services for Item 102.3 Herbicide 
Treatment of Invasive Plants and shall submit the following, if not submitted under Item 102.3: 


e Submit copy of current Core license. 

e Submit a resume listing five (5) or more years of experience managing invasive plants 
with a company specializing in vegetation management. 

e References shall be submitted if requested. 


SUBMITTALS 


Task Summary & Reports 


For measurement of payment, the contractor shall submit the total sum and a breakdown of hours 
for the tasks performed. At a minimum, the tasks shall include the Initial Site Walk, the IPMS 
Written Report, and if necessary to accommodate project or site changes, a Follow-up Site 
Inspection and accompanying IPMS Amendment. 


Interim Site Monitoring Reports and/or a Final Report shall be submitted if requested by the 
MassDOT Landscape Design contact. The MassDOT Landscape Design contact must be notified 
to attend the final walk through when a Final Report has been requested. 


Invasive Plant Management Strategy IPMS) 


At least thirty (30) days prior to construction activities and/or any proposed treatment, submit a 
written IPMS proposal for approval by the Engineer and MassDOT Landscape Architect. All 
chemicals and methods proposed shall be consistent with applicable Massachusetts Wetlands 
Protection Act Order of Conditions. 
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ITEM 102.33 (Continued) 


The IPMS shall be completed in coordination with the Roadway Contractor and the Engineer and 
shall include the following as appropriate to the project: 


I. Project Information 

a. Company writing IPMS and performing herbicide application. 

b. Date of site walk 

c. Attendees at site walk 

d. Expected end date of contract and expected last treatment (month/season) 

II. Brief Description of Conditions 

a. Provide a free-hand sketch on construction plans or aerial image showing species, 
location, and as relevant, show or note extent of population as relevant to Strategy 
(i.e., population extends off ROW preventing eradication, small population and 
eradication deemed feasible within contract schedule, etc.). 

II. Coordination with Roadway Contractor regarding other work 

a. Tree Work: Note coordination to be implemented with tree removal, clearing, and 
clearing and grubbing as applicable to the project. 

b. Wetland Mitigation - Include management proposed for wetland mitigation areas 
in the IPMS, if and as required. 

c. Planting: If there will be planting in areas proposed for treatment, propose 
treatment and schedule to avoid herbicide damage to plants. 

d. Mowing: If coordination is required with state mowers, note need in IPMS. 

IV. Soil Management 

a. Provide specifics on how soil with invasive plant roots (in particular) or seeds will 
be handled (i.e., separate stockpiles, plant material will be buried on-site, re-used 
on-site, disposed off site and if so, where?). 

. Show stockpile locations on plan and include treatment schedule. 

c. Note measures that will be implemented to avoid spread through equipment, 

including how and where equipment will be cleaned. 
Vv. Invasive Plant Treatment & Management 

a. Proposed chemical and methods of treatment for each species or area. 

b. Time of treatment based on target plant species. 

c. Submit product label including application methods and rates (entire MSDS 
information need not be submitted if available online). 

d. Proposed performance metrics or measure of treatment success if different from 
that specified under Item 102.3. 

e. Method for disposing invasive plant material. This includes material that may 
result in spread (i.e., seeds, roots) and material that has been treated and/or is not 
viable (foliage, dead wood, etc.). Methods may include grinding in place, 
stockpiling and treating, and incinerating offsite. 

f. Expected follow-up treatment for duration of contract. 

VI. Monitoring Schedule if requested by MassDOT. 


Note: The IPMS is critical for identifying pre-construction conditions as well as strategies for 
minimizing import or spread of invasive plants. Failure to provide an approved IPMS may 
jeopardize this item, in which case, the contractor will be responsible for management of 
invasive plants found on-site at no cost to the contract. 
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ITEM 102.33 (Continued) 
Photo Documentation 


Digital photos with date and time verification shall be provided with the IPMS and with any 
follow-up monitoring or reporting. 


METHODS 


Initial Site Walk 


Prior to any construction activities and soil disturbance, the Contractor shall walk the site with 
the Engineer and the MassDOT Landscape Architect to determine the IPMS. During the site 
walk the Contractor shall identify limits of work and, as necessary, mark locations of areas 
designated for treatment and individual plants targeted for treatment or removal. The Contractor 
shall be responsible for marking delineated areas and plants to be preserved, removed, or 
otherwise treated. Fencing or other materials needed for marking and delineating protected areas 
shall be incidental to this item. 


IPMS Follow-up Amendment 


The IPMS may be amended to address additional concerns or adjust to conditions if required by 
the MassDOT Landscape Architect. The amended IPMS shall be submitted to the Engineer and 
MassDOT Landscape Architect for approval at least fourteen (14) days prior to any proposed 
treatment. 


Interim Site Monitoring Inspection Reports 


If required by the MassDOT Landscape Architect and Engineer, Interim Site Monitoring and an 
accompanying report shall be conducted. 


Final Inspection 


A final inspection and report documenting the status of the invasive control may be required for 
regulatory purposes or for instances where control will be continued by others. The report shall 
include photo documentation of pre-construction (existing) and post-treatment conditions, 
notations on a plan or aerial image of area treated, summary of treatment performed, and control 
achieved. 


METHOD OF MEASUREMENT 


Item 102.33 will be measured for payment by the Hour. The basis for measurement shall be per 
the completion of tasks as approved under the Task Summary submittal. 


BASIS OF PAYMENT 


Item 102.33 will be paid at the contract unit price per Hour, which price shall include all labor, 
materials, equipment, tools, and all incidentals required to complete the work. Payment shall not 
include travel time to and from the Contractor's place of business. 
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ITEM 102.511 TREE PROTECTION -ARMORING AND PRUNING EACH 


The work under this item shall conform to the relevant provisions of Sections 771 and shall be 
for furnishing and installing temporary tree trunk protection and for minor limb pruning or 
removal of lower tree limbs to prevent injury to the tree from construction equipment and 
activities. 


Trunk armoring is for instances where construction activity (the use of heavy equipment) comes 
close enough to potentially damage the tree trunk or limbs. It is to be used where shown on the 
plans and as directed by the Engineer. 


REFERENCES 


If requested, the Contractor shall provide to the Engineer one copy of the latest edition of the 
American National Standards Institute (ANSI) A300 Standard Practices for Tree, Shrub, and 
Other Woody Plant Maintenance: Part 1-Pruning and Part 5-Construction Management Standard. 
Provision of reference shall be incidental to this item. 


MATERIALS 


Trunk armoring shall be such that it prevents damage to the trunk from construction equipment. 
Selected material shall be such that installation and removal will not damage the trunk. 


Acceptable materials include 2x4 wood cladding with wire or metal strapping, or, for instances 
when duration of construction activities is less than three months, corrugated plastic 
pipe mounted with duct tape. Height of cladding shall be from base of tree (including root flare) 
to the bottom of the first branch, eight feet above the ground, or as required by the Engineer. 
Material and methods shall be approved by the Engineer. 


Other materials or methods may be acceptable if approved by MassDOT Landscape Design or by 
an Arborist (if included in the contract). 


METHODS OF WORK 

Prior to construction activities, the Engineer, the Contractor, the Town Tree Warden, and the 
Arborist (if item is included in the contract), shall review trees noted on the plans to be protected. 
Final decision as to trees armored and/or pruned shall be per the Engineer. 

Care shall be taken to avoid damage to the bark during installation and removal of armoring. 
Trunk armoring shall be replaced and maintained such that it is effective for as long as required 


and shall be removed immediately upon completion of work activities adjacent to trees. 


Pruning of limbs shall conform to the techniques and standards of the most recent ANSI A300 
standards. 
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ITEM 102.511 (Continued) 


DAMAGES & PENALTIES 


If trees designated for protection under this item are damaged, including root damage from 
unapproved trespassing onto the root zone, the Contractor shall, at his own expense obtain an 
Arborist. The Arborist shall be approved by MassDOT. 


If, based on the recommendations of the Arborist, the Engineer determines that damages can be 
remedied by corrective measures, such as repairing trunk or limb injury, soil compaction 
remediation, pruning, and/or watering, the damage will be repaired as soon as possible within the 
appropriate season for such work and according to industry standards. 


If the Engineer determines that damages are irreparable, the Contractor shall pay for the damages 
in the amount of $500.00 per diameter inch at breast height (DBH) per tree. 


Additionally, if the Engineer determines that the damages are such that the tree is sufficiently 
compromised as to pose a future safety hazard, the tree shall be removed. Tree removal will 
include clean up of all wood parts, grinding of the stump to a depth sufficient to plant a 
replacement tree or plant, removal of all chips from the stump site, and filling the resulting hole 
with topsoil. 


METHOD OF MEASUREMENT AND BASIS OF PAYMENT 


Item 102.511 will be measured and paid at the contract unit price per each. This will include full 
compensation for all labor, equipment, materials, and incidentals for the satisfactory completion 
of the work and the subsequent removal and satisfactory disposal of the protective materials 
upon completion of the contract. 


In the event of tree damage, cost of Arborist services, of remediation measures, and/or tree 
removal will be borne by the Contractor. 


Payment under this item will be scheduled throughout the length of contract: 
= 40% of value shall be paid upon installation of trunk armoring and completion of pruning 
work, if required. 
= 60% shall be paid at the end of construction operations that would damage the tree and 
after protection materials have been removed and properly disposed of by the Contractor. 
In the event of repairable damages, payment shall be made after the completion of 
remediation measures. 


In the event of irreparable damage due to lack of proper protective measures being take there will 
be no compensation in addition to the $500.00 per diameter inch penalty. 
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ITEM 102.521 TREE AND PLANT PROTECTION FENCE FOOT 


The work under this Item shall conform to the relevant provisions of Sections 644 and 771 of the 
Standard Specifications and the following: 


Work under this item consists of furnishing, installing, removing and resetting, maintaining 
fence in a vertical and effective position at all times, and final removal of temporary fence. 


The purpose of the fence is to prevent damage to tree roots, tree trunks, soil, and all other 
vegetation within a delineated Tree and Plant Protection Zone (TPPZ) as shown on the plans, as 
directed by the Engineer, and as described herein. 


Protection shall be for the duration of the construction activities unless otherwise directed. 
MATERIALS 


Temporary Fence shall be such that it provides a minimum 48-inch tall barrier that remains 
vertical and effective (not sagging) for the duration of period required. Fence shall be plastic 
orange safety fence (recommended where high visibility is necessary), wooden snow fencing, or 
other approved material. 


Per the Engineer, additional posts, deeper post depths, and/or additional attachments will be used 
if the fabric or fence sags, leans or otherwise shows signs of failing to create a sufficient barrier 
to access. 


REFERENCES 


If requested, the Contractor shall provide to the Engineer one copy of the American National 
Standards Institute (ANSI) A300 Standard Practices for Tree, Shrub, and Other Woody Plant 
Maintenance Part 1, Pruning and Part 5, Construction Management Standard. Provision of 
reference shall be incidental to this item. 


ESTABLISHMENT OF TPPZ 


Fencing shall be used for construction areas, staging areas, and stockpile areas as shown on the 
plans and as directed by the Engineer to establish the Tree and Plant Protection Zone (TPPZ). 


Fence shall be located as close to the work zone limit and as far from the trunk as possible to 
maximize the area to be protected. Fence shall run parallel and adjacent to construction activity 
to create a barrier between the work zone and the root zone or designated limit of plants and soils 
to be protected. 


When construction activities surround (or have the potential to surround) trees or plants to be 
protected, a circular enclosure shall be used. In these instances, the TPPZ limit shall be the Drip 
Line of each tree or as close as possible to the Drip Line, and as shown on the plans and details. 
The Drip Line is defined as the limit of tree canopy. 


A00801 - 58 


Massachusetts Department Of Transportation Highway Division Highway Division 
Proposal No. 608929-123406 


ITEM 102.521 (Continued) 


The Contractor shall not engage in any construction activity within the TPPZ without the 
approval of the Engineer, including: operating, moving or storing equipment; storing supplies or 
materials; locating temporary facilities including trailers or portable toilets; and shall not permit 
employees to traverse the area to access adjacent areas of the project or use the area for lunch or 
any other work breaks. 


METHOD OF WORK 


Fence shall be installed prior to any construction work or staging activities and shall be installed 
and maintained in a vertical and effective position at all times. 


Fence shall be repositioned where and as necessary for optimum effectiveness. Repositioning 
shall be incidental to this item. Fence shall not be moved without prior approval by the Engineer. 


The TPPZ shall be protected at all times from compaction of the soil; damage of any kind to 
trunks, bark, branches, leaves, and roots of all plants; and contamination of the soil with 
construction materials, debris, silt, fuels, oils, and any chemicals substance. 

After construction activities are completed, or when directed by the Engineer, fence, stakes, and 
other materials shall be removed and disposed off-site by the Contractor. 


REQUIRED WORK WITHIN THE TPPZ 


In the event that grading, trenching, utility work, or storage is unavoidable within the TPPZ, the 
Engineer shall be notified. Measures may be required for tree protection and preservations, 
including air spading, the use of six-inch depth of wood chips or approved matting for root 
protection, pruning of branches, and/or trunk protection. These protection measures will be paid 
under applicable items. 


Landscaping work specified within the TPPZ shall be accomplished by hand tools. Where hand 
work is not feasible, with permission of the Engineer, work shall be conducted with the 
smallest mechanized equipment necessary. 


TREE AND PLANT DAMAGES OR LOSS 
If the TPPZ is intruded upon, at the discretion of the Engineer, the Contractor will be required to 
provide a more durable barrier (e.g., Jersey Barriers) to secure the area. Cost of furnishing and 


installing additional or more durable barrier shall be borne by the Contractor. 


If the Contractor intrudes into a TPPZ without approval, soil will be considered compacted and 
tree root damage will be assumed. Action will be taken as specified below. 


In the event that trees designated for protection under this item are damaged, including root 


damage from unapproved trespassing onto the root zone, the Contractor shall, at his own expense 
obtain an Arborist. The Arborist shall be approved by MassDOT. 
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ITEM 102.521 (Continued) 


In the event of spills, compaction or damage, the Contractor shall take corrective action 
immediately using methods approved by the Engineer in coordination with the Arborist. 


If, based on the recommendations of the Arborist, the Engineer determines that damages can be 
remedied by corrective measures, such as repairing trunk or limb injury, soil compaction 
remediation, pruning, and/or watering, the damage will be repaired as soon as possible within the 
appropriate season for such work and according to industry standards. 


If the Engineer determines that damages are irreparable, the Contractor shall pay for the damages 
in the amount of $500.00 per diameter inch at breast height (DBH) per tree. 


Additionally, if the Engineer determines that the damages are such that the tree is sufficiently 
compromised as to pose a future safety hazard, the tree shall be removed. Tree removal will 
include cleanup of all wood parts, grinding of the stump to a depth sufficient to plant a 
replacement tree or plant, removal of all chips from the stump site, and filling the resulting hole 
with topsoil. 


Shrubs will be replaced with a plant of similar species and equal size or the largest size plants 
reasonably available. The Engineer will approve the size and quality of the replacement plant. 
Replacement will include a minimum of one year of watering and care. 


METHOD OF MEASUREMENT AND BASIS OF PAYMENT 


Item 102.521 will be measured and paid for payment by the foot of Tree and Plant Protection 
Fence, complete in place. This includes all labor, materials, equipment, maintenance, final 
removal and disposal of the protective materials, damages repair, and all incidental cost required 
to complete the work. 


Payment of 40 percent of value will be made upon installation of Fence. The remaining 60 
percent will be made when protection materials have been removed and disposed off-site. 


No separate payment will be made for costs of remedial actions, including addition of more 
durable barriers, or arborist services, but all costs in connection therewith shall be included in the 


Contract unit price bid. 


In the event of irreparable damage due to lack of proper protective measures being take there will 
be no compensation in addition to the $500.00 per diameter inch penalty. 
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ITEM 114.1 DEMOLITION OF SUPERSTRUCTURE OF LUMP SUM 
BRIDGE NO. W-38-003 (2NV) 


The work under this Item shall conform to the relevant provisions of Subsection 112 and 
Subsection 960 of the Standard Specifications and the following: 


The work under this Item includes furnishing all material, labor, equipment, and tools required to 
perform the removal and satisfactory disposal of the entire superstructure of the existing bridge 
as shown on the Plans or as required by the Engineer. Except as specified, all materials and 
debris shall become property of the Contractor, and shall be recycled, reused or disposed of in 
accordance with applicable local, state and federal requirements. 


The demolition of the concrete and masonry substructure of the existing bridge is specified and 
paid for separately under Item No. 127.1 Reinforced Concrete Excavation. 


The Contractor shall be responsible for providing a temporary protective shielding system to 
prevent any debris from falling onto the railroad as a result of their operation. The cost of 
providing, installing and removing the temporary protective shielding shall be paid for under 
Item No. 994.01 Temporary Protective Shielding for Bridge No. W-38-003. 


The Department makes no assurances regarding the presented conditions, dimensions, and 
materials of the existing structure as shown on the Contract Drawings. The Contractor shall 
verify all the existing conditions and construction features of the bridges to be demolished, as 
necessary, for the proper planning and completion of the work. The Contractor shall base his/her 
bid on his/her own findings without any additional compensation for variances from the Plans or 
these Special Provisions regarding actual conditions for the items to be removed. 


The following is a description of elements to be demolished: 
Superstructure 


Elements of the superstructure to be removed and disposed of under this item include but are not 
limited to: 

Bridge railing and fence 

Untreated timber decking, curbing and bituminous overlay 

Untreated timber beams, bearing seats and diaphragms 

Untreated timber pier bents and columns 
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For the elements listed above which are determined to be treated timber, the removal shall be 
included under this pay item; however, the disposal of those treated timber superstructure 
elements shall be paid under Item 184.1. 


Demolition work for the existing bridge superstructure shall conform to the construction staging 
sequence outlined in the Construction Drawings. The Contractor shall schedule demolition 
operations subject to the compliance with the general construction phasing scheme and subject to 
approval of the Engineer. These activities shall be performed during non-revenue hours so there 
are no disruptions to the MBTA commuter rail services. Means and methods of performing the 
demolition work are the responsibility of the Contractor. 
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ITEM 114.1 (Continued) 


The Contractor shall prepare and submit a plan indicating his/her proposed demolition 
procedures and methods to be used, including equipment, tools, devices, crane capacity and 
location(s), schedule of operations, etc. to the Engineer for approval. The requirements for 
equipment and all procedures utilized shall be in conformance with the intent of Subsection 
960.61, Erection, of the Standard Specifications for Highway and Bridges and the Supplemental 
Specifications. The demolition procedure and any required calculations and drawings shall be 
stamped by a Professional Engineer registered in the Commonwealth of Massachusetts, 
certifying that all existing structural members are suitably braced and supported throughout the 
demolition process. Work under this Item may not commence until the Engineer has given 
written approval of the method of demolition. 


There are no plans available for the existing bridge structure. 
Basis of Payment 


Item 114.1 “Demolition of Superstructure of Bridge No. W-38-003 (2NV)” will be paid in the 
unit of Lump Sum at the Contract Bid Price, which price shall include full compensation for all 
labor, tools, equipment, materials, testing, loading, transportation, disposal, approvals, and 
permits required for the completion of the work including all costs associated with hazardous 
material and compliance with the ESA requirements. The disposal of treated timber elements 
described under this special provision adhere to the requirements of the Special Provision for 
item No. 184.1, but will be paid for under Item 114.1. 


The Contractor will make his/her own investigation of the structure to be demolished including 
the materials that are a part of or may be stored in the structure. No increase will be made to the 
bid price due to the nature of the materials involved in the demolition. All costs for permits, 
dump fees, taxes, special handling of hazardous materials, etcetera, shall be included in the bid 
price of the demolition item. 


The Contractor shall submit in duplicate for approval, by the Engineer, a cost schedule for the 
“Demolition of Superstructure of Bridge No. W-38-003 (2NV)”. The approval of the cost 
schedule by the Engineer shall not be considered as a guarantee to the Contractor of the 
quantities assumed in developing any part of the submittal cost schedule. The schedule is only 
for the purpose of estimating partial payments, and it shall not affect the contact terms in any 
way. 
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ITEM 127.1 REINFORCED CONCRETE EXCAVATION CUBIC YARD 


The work under this Item shall conform to the relevant provisions of Section 112 and 120 of the 
Standard Specifications and the following: 


The work under this Item shall include furnishing all labor, materials and equipment required to 
demolish and remove elements of the substructure of the existing bridge as indicated on the 
Contract Drawings and as required by the Engineer. Except as specified, all materials and debris 
shall become the property of the Contractor, and shall be recycled, reused or disposed of in 
accordance with applicable local, state and federal requirements. 


The following is a description of elements to be demolished: 


Elements of the substructure to be removed and disposed of under this item include but are not 
limited to: 

Abutment stems, backwalls and footings in their entirety 

Wingwalls stems and footings in their entirety 

Pier column supports and footings in their entirety 

Approach slabs in their entirety, if present 
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The Contractor shall schedule concrete excavation operations subject to compliance with the 
general construction phasing scheme and subject to the approval of the Engineer. These activities 
shall be performed during non-revenue hours and coordinated with MBTA commuter rail 
services. Means and methods of performing the concrete excavation work are the responsibility 
of the Contactor. 


No material shall be disposed of on site and the Contractor shall take all required precautions to 
prevent debris from falling onto the railroad tracks. The existing tracks shall not be undermined 
or impacted during these removal activities. 


Four (4) weeks prior to the start of demolition, the Contractor shall submit to the Engineer and 
MBTA, for review and approval, a detailed method of demolition and dust control, including all 
equipment to be used at each location, and the method of preventing falling debris. Legal 
documentation indicating an approved disposal location for all waste material resulting from the 
demolition shall be submitted. 


METHOD OF MEASUREMENT 


Item 127.1 will be measured for payment by the Cubic Yard, of existing substructure concrete 
removed. 


BASIS OF PAYMENT 
Item 127.1 will be paid for at the contract unit price per Cubic Yard, which price shall include all 


labor, materials, equipment, sawcutting, temporary support systems, scaffolding, transportation, 
disposal fees, and incidental costs required to complete the work. 
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ITEM 153. CONTROLLED DENSITY FILL - EXCAVATABLE CUBIC YARD 
Description 

Controlled density fill (CDF) shall be used to backfill conduits in existing pavement areas that 
are to remain or be milled and overlaid. Controlled density fill shall not be used to backfill utility 
excavations or trenches in areas of full depth pavement construction. 

Materials 

Controlled density fill shall conform to the requirements of Section M4.08.0 Type 1E. 
Construction Methods 

Controlled Density Fill shall be used as shown on the plans and as required by the Engineer. 


Method of Measurement 


Item 153., Controlled density fill — excavatable, will be measured for payment by cubic yard, 
complete in place. 


Method of Payment 


Item 153., Controlled density fill — excavatable, will be paid for at the Contract unit price per 
cubic yard, which price shall include all labor, materials, equipment and incidental costs required 
to complete the work. 


ITEM 153.1 CONTROLLED DENSITY FILL —NON-EXCAVATABLE CUBIC YARD 


The work under this Item shall conform to the relevant provisions of Section M4.08.0 
supplemented with the following: 


Controlled density fill (CDF) non-excavatable shall be Type 2 and shall be used to backfill 
around the precast highway transition guardrail to provide a level bearing surface upon 
installation as shown in the Plans. Control density fill must be batched by an approved producer 
listed on MassDOT’s Qualified Construction Materials List. 


Method of Measurement and Basis of Payment 


Item 153.1 “Controlled Density Fill Non-Excavatable” will be measured for payment by the 
Cubic Yard and the quantity shall be determined in accordance with the dimensions on the Plans. 


The Item 153.1 “Controlled Density Fill Non-Excavatable” will be paid for at the contract unit 


price per Cubic Yard. This price shall include all labor, materials, equipment, and incidental 
costs required to complete the work. 
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ITEM 180.01 ENVIRONMENTAL HEALTH AND SAFETY PROGRAM LUMP SUM 


The work shall consist of ensuring the health and safety of the Contractor’s employees and 
subcontracting personnel, the Engineer, their representatives, the environment, and public 
welfare from any on-site chemical contamination present in air, soil, water and sediment. 


The Contractor shall prepare and implement a site-specific Environmental Health and Safety 
Plan (EHASP) which has been approved and stamped by a Certified Industrial Hygienist (CIH) 
and includes the preparer's name and work experience. The EHASP shall include appropriate 
components required by OSHA Standard 29 CFR 1910.120(b) and the Massachusetts 
Contingency plan (MCP) 310 CMR 40.0018 and must comply with all applicable state and 
federal laws, regulations, standards and guidelines, and provide a degree of protection and 
training appropriate for implementation on the project. The EHASP shall be a dynamic 
document with provision for change to reflect new information, new practices or procedures, 
changing site environmental conditions or other situations which may affect site workers and the 
public. The EHASP shall be developed and implemented independently from the standard 
construction HASP required to work on all MassDOT construction projects. 


Health and safety procedures provided by the Contractor shall comply with all the appropriate 
regulations that address employee working conditions, including but not limited to standards 
established by OSHA and National Institute for Occupational Safety and Health (NIOSH). 
Equipment used for the purpose of health and safety shall be approved by and meet pertinent 
standards and specifications of the appropriate regulatory agencies. 


A copy of the most up-to-date version of the EHASP shall be maintained on-site at all times by 
the Contractor. The on-site copy shall contain the signature of the Engineer and each on-site 
employee of the MassDOT, Contractor, and Subcontractors involved with on-site activities. The 
employee's signature on the EHASP shall be deemed prima facie evidence that the employee has 
read and understands the plan. Updated copies of signature sheets shall be submitted to the 
Engineer. 


The EHASP shall specify a Contractor Site Safety and Health Officer responsible for 
implementation of the EHASP and to oversee all construction activities, including handling, storage, 
sampling and transport, which require contact with or exposure to potentially hazardous materials. 


The level of protection, required to ensure the health and safety of on-site personnel will be 
stipulated in the EHASP. The Site Safety and Health Officer shall implement the EHASP based on 
changing site and weather conditions, type of operation or activity, chemical compounds identified 
on-site, concentration of the chemicals, air monitoring data, physical state of the hazardous 
materials, potential duration of exposure to hazardous materials, dexterity required to perform work, 
decontamination procedures, necessary personnel and type of equipment to be utilized. 
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ITEM 180.01 (continued) 


During implementation of the EHASP, a daily log shall be kept by the Site Safety and Health 
Officer and a copy shall be provided weekly to the Engineer. This log shall be used to record a 
description of the weather conditions, levels of personal protection being employed, screening data 
and any other information relevant to on-site environmental safety conditions. The Site Safety and 
Health Officer shall sign and date the daily log. 


Method of Measurement and Basis of Payment 

Preparation and implementation of the Environmental Health and Safety Program, including the 
monitoring, protection and storage of all contaminated materials, as well as subsequent 
modifications to the EHASP, will be measured and paid for at the Lump Sum Bid Price. 


Payment of 50% of the Environmental Health and Safety Program contract price will be made 
upon the initial acceptance of the EHASP by the Engineer. Payment of the remaining 50% of the 
Environmental Health and Safety Program contract price will be made upon completion of the 
work. The bid price shall include preparation and implementation of the EHASP as well as the 
cost for its enforcement by the Site Safety and Health Officer along with any necessary revisions 
and updates. The work of implementing the Environmental Health and Safety Program includes 
work involving, but not limited to, the monitoring, protection, and storage of all contaminated 
materials. 


ITEM 180.02 PERSONAL PROTECTION LEVEL C UPGRADE HOUR 


The work shall consist of providing appropriate personal protective equipment (PPE) for all 
personnel in an area either containing or suspected of containing a hazardous environment. 


Contingencies for upgrading the level of protection for on-site workers will be identified in the 
EHASP and the Contractor shall have the capability to implement the personal protection upgrade 
in a timely manner. The protective equipment and its use shall be in compliance with the EHASP 
and all appropriate regulations and/or standards for employee working conditions. 


Personal Protection Level C Upgrade will be measured and paid only upon upgrade to Level C 


and will be at the contract unit price, per hour, per worker, required in Level C personal 
protection. No payment will be made to the Contractor to provide Level D PPE. 
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ITEM 180.03 LICENSED SITE PROFESSIONAL SERVICES HOUR 


Within limited areas of the project site, soils, sediments and/or groundwater may be 
contaminated. A Licensed Site Professional (LSP) shall be required to provide the services 
necessary to comply with the requirements of the MCP. These services may include sampling, 
analysis and characterization of potentially contaminated media, preparation of Immediate 
Response Action (IRA) Plans, Utility-Related Abatement Measure (URAM) and Release 
Abatement Measure (RAM) Plans, Imminent Hazard Evaluations, status reports, transmittal 
forms, release notification forms, risk assessments, completion statements, and related 
documents required pursuant to the Massachusetts Contingency Plan (MCP). LSP hours related 
to the characterization and disposal of contaminated soil and/or sediment are incidental to the 
disposal items. An estimate of LSP services to be provided shall be submitted to the Engineer 
for approval before any LSP activity begins. 


The name and qualifications of the LSP and all environmental technicians to be assigned to the 
project shall be submitted to the Engineer for approval at least four weeks prior to initial site 
activities. The LSP shall have a current, valid license issued by the Massachusetts Board of 
Registration of Hazardous Waste Site Cleanup Professionals. The LSP shall have significant 
experience in the oversight of MCP activities at active construction sites. Qualification packages 
for the LSP and each technician shall include a resume, all recent work assignments with 
responsibilities identified (previous 5 years), and applicable training and certifications. A list of 
all Notices of Noncompliance, Notice of Audit Findings and Enforcement Orders issued by the 
DEP shall be submitted for all work assignments listed for the LSP and environmental 
technicians. 


The LSP shall evaluate soil and/or sediment with discoloration, odor, and presence of petroleum 
liquid or sheening on the groundwater surface, or any abnormal gas or materials in the ground 
which are known or suspected to be oil or hazardous materials. Excavated soil and sediment which 
is suspected of petroleum contamination shall be field screened using the jar headspace procedures 
according to established DEP Guidance. All field screening equipment must be pre-approved by 
the Engineer. The LSP shall ensure proper on site calibration of all field screening instrumentation. 


The Engineer shall be contacted immediately when observations or any field screening results 
verify contamination requiring further analysis, and/or enhanced management of suspect soil 
and/or sediment. Any enhanced management of contaminated soil to ensure proper stockpiling 
and storage is incidental to the LSP Services item. The LSP shall adequately characterize 
subsurface conditions prior to backfill in areas where contaminated material has been excavated. 
The Engineer shall approve the locations of the testing sites prior to the sampling. 
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ITEM 180.03 (continued) 


Contaminated soil, sediment and/or groundwater shall be handled in accordance with all applicable 
state and federal statutes, regulations and policies. The LSP shall adequately characterize 
contaminated media for comparison to the requirements of the MCP. The Contractor and the 
LSP shall be aware of the reporting requirements for releases of oil and/or other hazardous 
material (OHM) as set forth in federal and state laws and regulations, and shall both be held 
responsible for performing the work in accordance with all applicable Federal and State laws and 
regulations. The LSP shall maintain written records in a clear and concise format which tracks 
the excavation, stockpiling, analysis and reuse/disposal of all suspect contaminated soils, 
sediments and groundwater. These records shall be up-to-date and available to the Engineer on a 
bi-weekly basis. The LSP shall review and summarize the laboratory data from any analyses 
performed on contaminated media. A report shall be delivered to the Engineer outlining the 
material sampling methods, laboratory analysis results and proposed course of action. The 
laboratory report together with Chain of Custody forms for all analytical results shall be 
submitted to the Engineer within 14 days after completion of such analyses. 


The LSP and Contractor shall be held responsible for the submission of all MCP-related 
documents to the Engineer at least 14 days in advance of any timeframe specified in the MCP 
and for the timely submission of data and tracking information as noted within this Item. All 
documents prepared under this Item must be reviewed and signed by the approved LSP. The 
Contractor and LSP shall be responsible for all fines, penalties and enforcement requirements 
imposed by applicable regulatory agencies for failure to meet regulatory and contract 
timeframes. No compensation will be provided for such fines, penalties and enforcement 
actions. 


The Contractor and the LSP shall be aware of the reporting requirements for releases of oil 
and/or other hazardous material (OHM) as set forth in federal and state laws and regulations, and 
shall both be held responsible for performing the work in accordance with all applicable Federal 
and State laws and regulations. 


If the Contractor causes a release of OHM, the Contractor shall be responsible for assessing and 
remediating the release in accordance with all pertinent State and Federal regulations, including 
securing the services of a LSP, at his own expense. 


The LSP shall coordinate all activities involving both MassDOT and the DEP through the 


Engineer. Any notification of release shall be approved by the Department before submittal to 
the DEP, except if an imminent hazard condition exists as defined in 309 CMR 4.03(4)(b). 
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Laboratory Testing in Support of LSP Services 


Laboratory testing provides for analytical testing in support of LSP services related to 
maintaining MCP compliance, such as delineating the extent and type of contamination present. 
Sampling and testing for disposal purposes are not included. 


In order to maintain compliance with the MCP or other regulatory requirements, the LSP shall 
request approval from the Engineer to obtain samples from various locations and depths within the 
project area and to perform laboratory analyses on those samples. The samples shall be delivered 
to a DEP-certified laboratory using proper chain-of-custody documentation for analyses which, 
depending upon site conditions and suspected and/or identified contaminants of concern, may 
include, but are not limited to, metals, polychlorinated biphenyls (PCBs), volatile organic 
compounds (VOCs), semivolatile organic compounds (SVOCs), pesticides, polycyclic aromatic 
hydrocarbons (PAHs), extractable petroleum hydrocarbons (EPHs) and volatile petroleum 
hydrocarbons (VPHs). Subsequent testing, depending upon initial results, may be required for 
Toxicity Characteristic Leaching Procedure (TCLP) analyses (EPA Method 1311) for metals. 


Method of Measurement and Basis of Payment 


LSP Services for work under this item will be measured per person, per hour of service provided 
by LSP, Environmental Technicians and other approved personnel. Travel time shall not be 
included in the billable hours. LSP hours related to soil/sediment disposal (disposal 
characterization, landfill acceptance, disposal package preparation, etc.) shall be incidental to 
disposal items. 


The quantity and type of laboratory tests must be approved by the Engineer beforehand. The 
contractor will be reimbursed upon satisfactory written evidence of payment. The contractor may 
be required to obtain cost estimates from three DEP certified laboratories for the Engineer to choose 
the service provider. Laboratory testing related to soil/sediment disposal (disposal 
characterization, landfill acceptance, disposal package preparation, etc.) shall be incidental to 
disposal items. 


LSP Services will be paid at the Contractor bid price for each hour, or fraction thereof, spent to 
perform the work as described above. The bid price shall be a blended rate that includes the cost 
of the LSP, environmental technicians and other personnel, the performance of all work tasks 
and field screening, including required equipment, materials and instrumentation, and production 
of all documentation described above. All requests for payment must be accompanied by the 
following information: the names of the personnel associated with the work charged under LSP 
Services, dates and hours worked, work conducted, including, where appropriate, locations as 
identified on the construction plans, and a copy of the field diary for the dates submitted. 
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ITEM 181.11 DISPOSAL OF UNREGULATED SOIL TON 
ITEM 181.12 DISPOSAL OF REGULATED SOIL- IN-STATE FACILITY TON 
ITEM 181.13. DISPOSAL OF REGULATED SOIL OUT-OF-STATE FACILITY TON 
ITEM 181.14 DISPOSAL OF HAZARDOUS WASTE TON 


The work under these Items shall include the transportation and disposal of contaminated 
material excavated, or excavated and stockpiled. It shall also include the cost of any additional 
laboratory analyses required by a particular disposal facility beyond the standard disposal test 
set. 


Excavation of existing subsurface materials may include the excavation of contaminated soils. 
The Contractor shall be responsible for the proper coordination of characterization, transport and 
disposal, recycling or reuse of contaminated soils. Disposal, recycling or reuse will be referred to 
as “disposal” for the purposes of this specification. However, regardless of the use of the term 
herein, there will be no compensation under these items for reuse within the project limits. The 
Contractor will be responsible for coordinating the activities necessary for characterization, 
transport and disposal of contaminated soils. Such coordination will include the Engineer and 
his/her designee overseeing management of contaminated materials. Contaminated soils must be 
disposed of in a manner appropriate for the soil classification as described below and in 
accordance with the applicable laws of local, state and federal authorities. The Contractor shall 
be responsible for identifying disposal facility (ies) licensed to accept the class of contaminated 
soils to be managed and assure that the facility can accept the anticipated volume of soil 
contemplated by the project. The Contractor shall be responsible for hiring a Licensed Site 
Professional (LSP) and all ancillary professional services including laboratories as needed for 
this work. The Contractor will be responsible for obtaining all permits, approvals, manifests, 
waste profiles, Bills of Lading, etc. subject to the approval of the Engineer prior to the removal 
of the contaminated soil from the site. The Contractor and LSP shall prepare and submit to the 
Engineer for approval all documents required under the Massachusetts Contingency Plan (MCP) 
and related laws and environmental regulations to conduct characterization, transport, and 
disposal of contaminated materials. 


CLASSES OF CONTAMINATED SOILS 

The Contractor and its LSP shall determine if soil excavated or soil to be excavated is 
unregulated soil or contaminated soil as defined in this section. Such materials shall be given a 
designation for purposes of reuse or disposal based on the criteria of the MCP. Soils and 
sediments which are not suitable for reuse will be given a designation for purposes of off-site 
disposal based on the characterization data and disposal facility license requirements. The 
Classes of Contaminated Soils are defined as follows: 
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Items 181.11 through 181.14 (continued) 


UNREGULATED SOIL consists of soil, fill and dredged material with measured levels of oil 
and hazardous material (OHM) contamination at concentrations below the applicable Reportable 
Concentrations (RCs) presented in the MCP. Unregulated soil consists of material which may be 
reused (or otherwise disposed) as fill within the Commonwealth of Massachusetts subject to the 
non-degradation criteria of the MCP (310 CMR 40.0032(3), in a restricted manner, such that 
they are sent to a location with equal or higher concentrations of similar contaminants. Disposal 
areas include licensed disposal facilities, approved industrial settings in areas which will be 
capped or covered with pavement or loamed and seeded, and for purposes of this project should 
be reused as fill within the project site construction corridor whenever possible. The material 
cannot be placed in residential and/or environmentally sensitive (e.g. wetlands) areas. Under no 
circumstances shall contaminated soils be placed in an uncontaminated or less contaminated area 
(including the area above the groundwater table if this area shows no sign of contamination). 


The Contractor shall submit to MassDOT the proposed disposal location for unregulated soils for 
approval. If such a disposal location is not a licensed disposal facility, the Contractor shall 
submit to the Engineer analytical data to characterize the disposal area sufficiently to verify that 
the unregulated material generated within the MassDOT construction project limits is equal to or 
less than the contaminant levels at the disposal site and meets the non-degradation requirements 
of the MCP. In addition, the Contractor shall provide written confirmation from the owner of the 
proposed disposal location that they have been provided with the analytical data for both the 
materials to be disposed as well as the disposal site characterization and that s/he agrees to accept 
this material. A Material Shipping Record or Bill of Lading, as appropriate, shall be used to 
track the off-site disposal of unregulated soil and a copy, signed by the disposal facility or 
property owner, shall be provided to the Engineer in order to document legal disposal of the 
unregulated material. 


The cost of on-site disposal of unregulated soil within the project area will be considered 
incidental to the item of work to which it pertains. 
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Items 181.11 through 181.14 (continued) 


REGULATED SOIL consists of materials containing measurable levels of OHM that are equal 
to or exceed the applicable Reportable Concentrations for the site as defined by the MCP, 310 
CMR 40.0000. Regulated soil which meets the MCP reuse criteria of the applicable 
soil/groundwater category for this project area may be reused on site provided that it meets the 
appropriate geotechnical criteria established by the Engineer. Regulated Soil may be reused (as 
daily or intermediate cover or pre-cap contouring material) or disposed (as buried waste) at lined 
landfills within the Commonwealth of Massachusetts or at an unlined landfill that is approved by 
the Massachusetts Department of Environmental Protection (DEP) for accepting such material, 
in accordance with DEP Policy #COMM-97-001, or at a similar out-of-state facility. It should 
be noted that soils which exceed the levels and criteria for disposal at in-state landfills, as 
outlined in COMM-97-001, may be shipped to an in-state landfill, but require approval from the 
DEP Division of Solid Waste Management and receiving facility. An additional management 
alternative for this material is recycling into asphalt. Regulated Soils may also be recycled at a 
DEP approved recycling facility possessing a Class A recycling permit subject to acceptance by 
the facility and compliance with DEP Policy #BWSC-94-400. Regulated Soil removed from the 
site for disposal or treatment must be removed via an LSP approved Bill of Lading, Manifest or 
applicable material tracking form. This type of facility shall be approved/permitted by the State 
in which it operates to accept the class of contaminated soil in accordance with all applicable 
local, state and federal regulations. 


HAZARDOUS WASTE consists of materials which must be disposed of at a facility permitted 
and operated in full compliance with Federal Regulation 40 CFR 260-265, Massachusetts 
Regulation 310 CMR 30.000, Toxic Substances Control Act (TSCA) regulations, or the 
equivalent regulations of other states, and all other applicable local, state, and federal 
regulations. All excavated materials classified as hazardous waste shall be disposed of at an out- 
of-state permitted facility. This facility shall be a RCRA hazardous waste or TSCA facility, or 
RCRA hazardous waste incinerator. This type of facility shall be approved/permitted by the 
State in which it operates to accept hazardous waste in accordance with all applicable local, state 
and federal regulations and shall be permitted to accept all contamination which may be present 
in the soil excavate. The Contractor shall ensure that, when needed, the facility can accept 
TSCA waste materials i.e. polychlorinated biphenyls (PCBs). Hazardous waste must be removed 
from the site for disposal or treatment via an LSP approved Manifest. 


MONITORING/SAMPLING/TESTING REQUIREMENTS 

The Contractor shall be responsible for monitoring, sampling and testing during and following 
excavation of contaminated soils to determine the specific class of contaminated material. 
Monitoring, sampling and testing frequency and techniques should be performed in accordance 
with Item 180.03 — LSP Services. Additional sampling and analysis may be necessary to meet 
the requirements of the disposal facility license. The cost of such additional sampling and 
analysis shall be included in the bid cost for the applicable disposal items. The Contractor shall 
obtain sufficient information to demonstrate that the contaminated soil meets the disposal criteria 
set by the receiving facility that will accept the material. 
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No excavated material will be permanently placed on-site or removed for off-site disposal until 
the results of chemical analyses have been received and the materials have been properly 
classified. The Contractor shall submit to the Engineer results of field and laboratory chemical 
analyses tests within seven days after their completion, accompanied by the classification of the 
material determined by the Contractor, and the intended disposition of the material. The 
Contractor shall submit to the Engineer for review all plans and documents relevant to LSP 
services, including but not limited to, all documents that must be submitted to the DEP. 


WASTE TRACKING: 

Copies of the fully executed Weight Slips/Bills of Lading/ Manifests/Material Shipping Records 
or other material tracking form received by the Contractor from each disposal facility and for 
each load disposed of at that facility, shall be submitted to Engineer and the Contractor’s LSP 
within three days of receipt by the Contractor. The Contractor is responsible for preparing and 
submitting such documents for review and signature by the LSP or other appropriate person with 
signatory authority, three days in advance of transporting soil off-site. The Contractor shall 
furnish a form attached to each manifest or other material tracking form for all material removed 
off-site, certifying that the material was delivered to the site approved for the class of material. 
If the proposed disposition of the material is for reuse within the project construction corridor, 
the Contractor shall cooperate with MassDOT to obtain a suitable representative sample(s) of the 
material to establish its structural characteristics in order to meet the applicable structural 
requirements as fill for the project. 


All material transported off-site shall be loaded by the Contractor into properly licensed and 
permitted vehicles and transported directly to the selected disposal or recycling facility and be 
accompanied by the applicable shipping paper. At a minimum, truck bodies must be structurally 
sound with sealed tail gates, and trucks shall be lined and loads covered with a liner, which shall 
be placed to form a continuous waterproof tarpaulin to protect the load from wind and rain. 


DECONTAMINATION OF EQUIPMENT 


Tools and equipment which are to be taken from and reused off site shall be decontaminated in 
accordance with applicable local, state and federal regulations. This requirement shall include, 
but not be limited to, all tools, heavy machinery and excavating and hauling equipment used 
during excavation, stockpiling and handling of contaminated material. Decontamination of 
equipment is considered incidental to the applicable excavation item. 


A00801 - 73 


Massachusetts Department Of Transportation Highway Division Highway Division 
Proposal No. 608929-123406 


Items 181.11 through 181.14 (continued) 
REGULATORY REQUIREMENTS 


The Contractor shall be responsible for adhering to regulations, specifications and recognized 
standard practices related to contaminated material handling during excavation and disposal 
activities. MassDOT shall not be responsible at any time for the Contractor’s violation of 
pertinent State or Federal regulations or endangerment of laborers and others. The Contractor 
shall comply with all rules, regulations, laws, permits and ordinances of all authorities having 
jurisdiction including, but not limited to, Massachusetts DEP, the U.S. Environmental Protection 
Agency (EPA), Federal Department of Transportation (DOT), Massachusetts Water Resources 
Authority (MWRA), the Commonwealth of Massachusetts and other applicable local, state and 
federal agencies governing the disposal of contaminated soils. 


All labor, materials, equipment and services necessary to make the work comply with such 
regulations shall be provided by the Contractor without additional cost to MassDOT. Whenever 
there is a conflict or overlap within the regulations, the most stringent provisions shall apply. 
The Contractor shall reimburse MassDOT for all costs it incurs, including penalties and/or for 
fines, as a result of the Contractor’s failure to adhere to the regulations, specifications, 
recognized standard practices, etc., that relate to contaminated material handling, transportation 
and disposal. 


SUBMITTALS 


I. Summary of Sampling Results, Classification of Material and Proposed Disposal Option. 


The following information, presented in tabular format, must be submitted to the Engineer for 
review and approval prior to any reuse on-site or disposal off-site. This requirement is on-going 
throughout the project duration. At least two weeks prior to the start of any excavation activity, 
the Contractor shall submit a tracking template to be used to present the information as stipulated 
below. Excavation will not begin until the format is acceptable to MassDOT. 


Characterization Reports will be submitted for all soil, sediment, debris and groundwater 
characterized through the sampling and analysis program. Each report will include a site plan 
which identifies the sampling locations represented in the Report. The Construction Plan sheets 
may be used as a baseplan to record this information. 


The Sampling Results will be presented in tabular format. Each sample will be identified by 
appropriate identification matching the sample identification shown on the Chain of Custody 
Record. The sample must also be identified by location (e.g. grid number or stockpile number). 
For each sample, the following information must be listed: the classification (unregulated, 
regulated, etc.), proposed disposal option for the stockpile or unit of material represented, and, 
all analytical results. 
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Each Characterization Report will include the laboratory analytical report and Chain of Custody 
Record for the samples included in the Report. 


IL. Stockpiling, Transport, and Disposal. 


At least two weeks prior to the start of any excavation activity, the Contractor shall submit, in 
writing, the following for review and shall not begin excavation activity until the entire submittal 
is acceptable to MassDOT. 


Excavation and Stockpiling Protocol: 

Provide a written description of the management protocols for performing excavation and 
stockpiling and/or direct loading for transport, referencing the locations and methods of 
excavating and stockpiling excavated material. 


Disposal and Recycling Facilities: 

1. Provide the name, address, applicable licenses and approved waste profile for 
disposal and/or recycling location(s) where contaminated soil will be disposed. Present 
information substantiating the suitability of proposed sites to receive classifications of 
materials intended to be disposed there, including the ability of the facility to accept 
anticipated volumes of material. 


De Provide a summary of the history of compliance actions for each 
disposal/recycling facility proposed to be used by the Contractor. The compliance history 
shall include a comprehensive list of any state or federal citations, notices of non- 
compliance, consent decrees or violations relative to the management of waste (including 
remediation waste) at the facility. Material should not be sent to facilities which are actively 
considered by the DEP, USEPA or other responsible agency to be in violation of federal, 
state or local hazardous waste or hazardous material regulations. MassDOT reserves the 
right to reject any facility on the basis of poor compliance history. 


Transportation: 

The name, address, applicable license and insurance certificates of the licensed hauler(s) and 
equipment and handling methods to be used in excavation, segregation, transport, disposal or 
recycling. 


II. Material Tracking and Analytical Documentation for Reuse/Disposal. 


The following documents are required for all excavation, reuse and disposal operations and shall 
be in the format described. At least two weeks prior to the start of any excavation or demolition 
activity, the Contractor shall submit the tracking templates required to present the information as 
stipulated below. Excavation or demolition will not begin until the format is acceptable to 
MassDOT. 
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All soils, sediments and demolition debris must be tracked from the point of excavation to 
stockpiling to onsite treatment/processing operations to off-site disposal or onsite reuse as 
applicable. 


Demolition Debris: 

Demolition debris must be tracked if the debris is stockpiled at a location other than the point of 
origin or if treatment or material processing is conducted. Identification of locations will be 
based on the station-offset of the location. The tracking table will identify date and point of 
generation, any field screening such as PID or dust monitoring, visual observations/comments, 
quantity, and stockpile ID/processing operation location. For each unit of material tracked, the 
table will also track reuse of the material on-site, providing reuse date, location of reuse as 
defined by start and end station, width of reuse location by offset, the fill elevation range, 
quantity, and finish grade for said location. For demolition debris which is not reused on site, the 
table will also track disposal of the material as defined by disposal date, quantity and disposal 
facility. The table must provide a reference to any analytical data generated for the material. 


Soil/Sediment: 

Soil excavation will be identified based on the station-offset of the excavation location limits. 
The tracking table will identify date and point of generation, any field screening such as PID or 
dust monitoring, visual observations, quantity, and stockpile number/location. For each unit of 
material tracked, the table will also track reuse of the material on-site and disposal of the 
material off-site using the same categories identified for demolition debris above. 


BASIS OF PAYMENT AND METHOD OF MEASUREMENT 

Disposal of contaminated soil shall be measured for payment by the Ton of actual and verified 
weight of contaminated materials removed and disposed of. The quantities will be determined 
only by weight slips issued by and signed by the disposal facility. The most cost-effective, legal 
disposal method shall be used. The work of the LSP for disposal under all of these items shall be 
incidental to the work with no additional compensation. 


ITEM 181.11 Measurement for Disposal of Unregulated Soil shall be under the Contract Unit 
Price by the weight, in tons, of contaminated materials removed from the site and transported to 
and disposed of at an approved location or licensed facility, and includes any and all costs for 
approvals, permits, fees and taxes, additional testing/characterization required by the facility 
beyond the standard disposal test set, decontamination procedures, transportation and disposal. 


ITEM 181.12 Measurement for Disposal of Regulated Soil — In-State Facility shall be under the 
Contract Unit Price by the weight in tons of contaminated materials removed from the site and 
transported to and disposed of at an approved in-state facility, and includes any and all costs for 
approvals, permits, fees and taxes, testing/characterization required by the facility beyond the 
standard disposal test set, decontamination procedures, transportation and disposal. 
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ITEM 181.13 Measurement for Disposal of Regulated Soil - Out-of-State Facility shall be under 
the Contract Unit Price by the weight in tons of contaminated materials removed from the site 
and transported to and disposed of at an approved out-of-state facility, and includes any and all 
costs for approvals, permits, fees and taxes, testing/characterization required by the facility 
beyond the standard disposal test set, decontamination procedures, transportation and disposal. 


ITEM 181.14 Measurement for Disposal of Hazardous Waste shall be under the Contract Unit 
Price by the weight in tons of hazardous waste removed from the site and transported to and 
disposed of at the licensed hazardous waste facility, and includes any and all costs for approvals, 
permits, fees and taxes, testing/characterization required by the facility beyond the standard 
disposal test set, decontamination procedures, transportation and disposal. 


ITEM 184.1 DISPOSAL OF TREATED WOOD PRODUCTS TON 
Description 


Work under this item shall include the transportation and disposal of all treated existing wood 
products as directed by the Engineer. The removal of treated timber from the existing bridge, and 
all associated labor and materials, is included under Item 114.1 Demolition of Superstructure of 
Bridge W-38-003 (2NV). 


The timber components of the existing structure are suspected to be treated with creosote, 
pentachlorophenol and/or CCA. This item shall include all costs for sampling, laboratory testing, 
loading, transportation and disposal of the treated wood. The Contractor is required to submit 
disposal manifests to the Engineer prior to the completion of the project. All aspects of this Item 
are to be completed in accordance with state and federal regulations. 


Basis of Payment 
Measurement and payment will be by the weight, in tons, of treated timber transported and 
accepted at a licensed facility. The work shall be considered full compensation for all labor, 


tools, equipment, materials, testing, loading, transportation, approvals, and permits necessary for 
the completion of the work. 
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ITEM 201. CATCH BASIN EACH 
Description 


The work under this item shall conform to the relevant provisions of Subsection 201 of the 
Standard Specifications, the Construction Details and the following: 


Structures shall be constructed with 4-foot sumps and include hoods. 

The hood is included in the cost of the catch basin. 

Construction Methods 

All castings located within the pavement area shall not be set to finished grade until after the 
binder course has been placed and shall be set to finished grade no more than 7 calendar days 
prior to final paving. The cost of adjusting castings prior to setting to the final grade is included 
in the cost of this item. 


Method of Measurement 


Item 201. will be measured for payment by Each, Catch Basis furnished and installed , complete 
in place regardless of depth. 


Basis of Payment 
Item 201. will be paid for at the Contract unit price per Each, which unit price shall include all 
compensation for the excavation, bedding, backfill, all appurtenances, as well as all labor, tools, 


materials, equipment, and incidental costs required to complete the work. 


No additional compensation will be made for the provision of 4-foot-deep sumps. 
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ITEM 203.6 OUTLET CONTROL STRUCTURE EACH 
Description 

The work under this Item shall conform to the relevant provisions of Subsection 201 of the 
Standard Specifications, the Construction Details, the rim and invert grades shown on plans, and 
the following: 

Construction Methods 

The Outlet Control Structure shall be a 4’ by 4’ square precast concrete structure constructed 
with a 2-foot sump. The Outlet Control Structure shall be constructed on a bedding of 6 inches of 
crushed stone, or as required. No additional payment beyond these limits will be allowed unless 
approved in advance by the Engineer. Structures shall be from a producer on MassDOT’s 
Qualified Construction Materials List. 


The cone sections shall be replaced with flat tops sections as needed at no additional cost. 


The frame shall be cast into the structure as indicated on the Plans. The beehive grate shall be 
beehive style as detailed on the plans and is included in the cost of this item. 


Method of Measurement 


Item 203.6 “Outlet Control Structure” will be measured for payment by Each, Outlet Control 
Structure furnished and installed. 


Basis of Payment 
Item 203.6 “Outlet Control Structure” will be paid for at the contract unit price per Each, which 


price shall include all labor, materials, equipment, and all incidental costs required to complete 
the work. 
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ITEM 211.01 SPECIAL SANITARY SEWER MANHOLE NO. 1 EACH 
ITEM 211.02 SPECIAL SANITARY SEWER MANHOLE NO. 2 EACH 
Description 


The work under these items shall conform to the relevant provisions of Subsections 120, 140, 
201, 901, 950, 970 of the Standard Specifications and Materials Section M4 and M8 of the 
Standard Specification and the following: 


The work shall include partial removal and reconstruction of Special Sanitary Sewer Manhole 
No. 1 and No. 2 as identified on the Plans. 


The existing manhole structures shall be removed down to the base sections, per the limits shown 
on the Plans. The proposed reconstruction of each manhole shall consist of a cast-in-place 
doghouse and roof slab structure around the existing manhole base sections and existing 30” 
diameter RCP sewer lines. The new doghouse and roof slab structures will support new sections 
of circular precast concrete collars built up to the proposed rim elevations as shown on the Plans. 
These items include the temporary support of excavation required to perform this work, as well 
as all equipment, labor and materials required to furnish, ship, construct, and install Special 
Sanitary Sewer Manholes No. 1 and No. 2. 


Materials 


The cast-in-place concrete doghouse structures shall be HP 5,000 psi *% inch 685 cement 
concrete, and the reinforcing shall be Grade 60 epoxy coated. 


The precast manholes shall conform to the latest MassDOT Standard Specifications Section 
M4.02.16 for precast reinforced concrete drainage structures. Concrete shall have a minimum 
compressive strength of 5 ksi. Reinforcing steel shall conform to the latest MassDOT Standard 
Specifications Section M8.01.0. The manhole shall have a capability of supporting HS 20-44 
live load. 


Joints of precast manhole sections shall be sealed with either a round rubber "O"-ring gasket or 
rubber gasket Joint shall be sealed using the following three systems (Confined O’Ring Gasket, 
Butyl/Joint Sealant, External Wrap) to help ensure a watertight manhole. 


Confined O’Ring/Rubber Gaskets: In accordance with ASTM C443 and as recommended by 
manufacturer. 


Butyl/Joint Sealant: 


(a) In accordance with ASTM C1311 or ASTM C990. 
(b) Trowelable or cartridge applied. 
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ITEMS 211.01 &211.02 (Continued) 


External joint wrap shall be made of materials that have been proven to be resistant to the 
following exposures and requirements: 
(a) In accordance with ASTM C923. 
(b) Thickness: 60 mils minimum. 
(c) Resistant to corrosion or rotting under wet or dry conditions. 
(d) Rated for use in gaseous environment in sanitary sewers and at road surfaces 
including common levels of ozone, carbon monoxide, and other trace gases at 
installation site. 


Manhole rungs shall be non-skid raised edge-front steel reinforced polypropylene and meet the 
following standards/requirements: 
1. Fabricate from minimum 1/2 inch, Grade 60, steel bar meeting ASTM A615/A615M. 
Steel reinforcing shall be Grade 60 conforming to M8.01.0 and shall be continuous 
throughout the rung. 
2. Polypropylene encasement shall conform to ASTM D4101. 
3. Minimum Width: 13 inches, center-to-center of legs. 
4. Embedment: 3-1/2-inch minimum and 4-1/2-inch minimum projection from face of 
concrete at point of embedment to center of step. 
5. Cast in manhole sections by manufacturer. 
6. Load Test: Capable of withstanding ASTM C478 vertical and horizontal load tests. ] 


The manhole structure shall be monolithic to a point a minimum of 6 inches above the crown of 
the highest pipe. 


The manhole casting shall be a standard frame and cover. Cover to be marked "Sewer." 
Construction Method 


The partial removal and reconstruction of Special Sanitary Sewer Manholes No.1 And No. 2 
shall be performed prior to the installation of the proposed micropiles, wingwalls, and retaining 
wall structures on the east approach. 


The dimensions shown on the Plans for the existing manhole base sections to remain must be 
field verified by the Contractor. Once each existing manhole structure is excavated and exposed, 
the Contractor shall perform field measurements of the existing structure and submit them to the 
Engineer for review. The dimensions for the proposed cast-in-place doghouse and roof slab 
structure may be adjusted relative to the Plans to address any differences or deviations found in 
the existing condition. 


The contract shall design the temporary support of excavation system, and submit drawings and 
calculations stamped by a Massachusetts professional engineer for review by the Engineer. The 
Contractor shall install the limits of temporary excavation to allow for field measurements of the 
pipe angles leaving the sewer manhole structures. The angles of the pipes shall be compared with 
the basemap line work for the existing pipes to confirm the trajectory of the pipes relative to the 
proposed micropile layout. This information shall also be submitted to the Engineer for review. 
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ITEMS 211.01 &211.02 (Continued) 


The Contractor shall maintain flow during construction and take appropriate measures to 
minimize debris from falling into the sewer flow. The Contractor shall provide a Work Plan 
Submittal accordingly for the Engineer’s review. A diversion is not anticipated and pursuing one 
will require the Contractor to coordinate with the Town of Wilmington. All equipment, labor, 
and subsequent work required to perform a diversion would be incidental to each of these items. 
As part of the shop drawing submittal submitted to the Engineer for review for the precast 
concrete manhole collar, the Contractor shall include lifting device inserts and supporting design 
calculations stamped by a Massachusetts professional engineer. 


Method of Measurement 


Item 211.01 “Special Sanitary Sewer Manhole No. 1” and Item 211.02 “Special Sanitary Sewer 
Manhole No. 2” will be measured for payment per Each, complete in place, regardless of depth. 


Basis of Payment 


Item 211.01 “Special Sanitary Sewer Manhole No. 1” and Item 211.02 “Special Sanitary Sewer 
Manhole No. 2” will be paid for at the respective contract unit prices per Each. These prices shall 
include all labor, materials, equipment, and incidental costs required to complete the work, 
including partial removal, the cast-in-place doghouse and roof slab structure, precast circular 
manhole sections, excavation, temporary support of excavation, maintenance of flow, sealant, 
engineering services, submittal, and backfilling. 


The cost of the castings will be paid for under Item No. 221. Frame and Cover. 
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ITEM 303.06 6 INCH DUCTILE IRON WATER PIPE FOOT 
(MECHANICAL JOINT) 

ITEM 303.12 12 INCH DUCTILE IRON WATER PIPE FOOT 
(MECHANICAL JOINT) 

ITEM 309. DUCTILE IRON FITTINGS FOR WATER PIPE POUND 

ITEM 325.24 24 INCH STEEL PIPE CASING FOR WATER PIPE FOOT 

Description 


The work under these items shall include furnishing, lay, joint, test, and disinfect all water pipe and 
fittings, as indicated on the Contract Drawings and in accordance with the relevant provisions of 
Section 300 of the Standard Specifications, the American Water Works Association (AWWA) C- 
600 Standards, and in accordance with the current requirements of the Wilmington Department of 
Public Works (DPW), Document A00807. 


The Contractor shall be responsible for notifying the Wilmington DPW and the Engineer of service 
shutdown at least 48 hours prior to the actual shutdown. The shutdown of the water services will be 
performed only by personnel of the Wilmington DPW. Valves, hydrants, corporations and curb 
stops will be operated by the Wilmington DPW personnel only. Shutdown of fire service(s) 
requires prior notification to, and approval of, the Wilmington Fire Department. 


The new water mains are to be installed as shown on the plans. The existing water mains shall 
remain in service until all water services and hydrants are connected to the new mains and tested. 
The existing main shall be abandoned in place or removed where required to complete the 
construction work. The existing main shall be cut and plugged where shown or as required. 


No water main or service supplying any home, place of business or fire hydrant shall be shut down 
for more than eight (8) hours unless prior approval is granted by MassDOT, affected abutters, 
Town of Wilmington DPW and Town of Wilmington Fire Department. Notice shall be given to 
owners of properties affected by proposed shutdowns of water mains and services at least 48 hours 
prior to shutdown. 


The Contractor shall notify and coordinate with owners of business and commercial establishments 
of any disruptions to, or shutdowns of, water service to their facilities. The Contractor shall 
schedule service disruptions or shutdowns such that operations of business and commercial 
establishments are not impacted, and furthermore shall coincide with periods of minimal water 
usage by these properties. 


Data relative to existing water mains, services, etc. shown on the plans has been compiled from 
plans and field information but such data is not guaranteed as to exact location or elevation. 
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ITEMS 303.06, 303.12, 309. & 325.24 (Continued) 


Materials 


Ductile Iron Pipe and Fittings 
All material shall be new and shall be of the type currently used by the Wilmington DPW. 


Gasket joint water mains shall be cement-lined, seal-coated ductile iron pipe with push-on type 
joints. Pipe shall conform to AWWA C151 (thickness class 52). Pipe joints and gaskets shall be 
of the push-on type in accordance with ANSI A21.11/AWWA C111. Pipes shall be lined with 
cement in accordance with ANSI A21.4/AWWA C104. 


Mechanical joint water mains shall be cement-lined, seal-coated ductile iron pipe with 
mechanical joints. Pipe shall conform to AWWA C151 (thickness class 52). Pipe joints and 
gaskets shall be of the mechanical joint type in accordance with ANSI A21.11/AWWA C111. 
Pipes shall be lined with cement in accordance with ANSI A21.4/AWWA C104. 


Sleeves shall be Class 350 ductile iron with mechanical joint, long body style meeting or 
exceeding the requirements of ANSI/AWWA C110/A21.10 or latest revision thereto. 


Joints 
Gasket joints shall be furnished with mechanical joint restraint in accordance with Item 309. 


Ductile iron fittings shall be Thickness Class 52, Pressure Class 350, cement lined, and shall 
meet the requirements of ANSI A21.54/AWWA C104. All fittings are required to be equipped 
with mechanical joints and retainer glands. Mechanical joint fittings in sizes 6 inch through 12 
inch shall be ductile iron compact fittings conforming to AWWA C153. All nuts and bolts shall 
be of a type equal to ductile iron, or T-bolts and nuts with xylan and zinc coatings for corrosion 
resistance and have a minimum tensile strength of 4,000psi. Mechanical joints shall be furnished 
with suitable appliances for insuring electrical conductivity, in accordance with the 
recommendations of the manufacturer. 


Tees for hydrant branches and for stubs for future use shall have mechanical joints on the run 
with a plain end and having an integral rotating gland on the branch. The gland will anchor 
mechanical joint pipe or valve ends to the plain end of the tee. 


Lining and Coating 


The inside of ductile iron pipe and fittings shall be given a cement lining and bituminous seal 
coat in accordance with AWWA C104/ANSI A21.4. Cement lining shall be double thickness. 


The outside of ductile iron pipe and fittings shall be coated with bituminous varnish as required 
by AWWA C104/ANSI A21.4. 


Machined surfaces shall be cleaned and coated with a suitable rust preventive coating at the shop 
immediately after being machined. 
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ITEMS 303.06, 303.12, 309. & 325.24 (Continued) 


Anchor Harness Rods, Tie Rods and Clamps 


Anchor harness rods, tie rods and clamps shall be furnished and installed in accordance with the 
Standard Construction Details or as required by the Engineer. 


Anchor harness rods and tie rods shall have minimum diameter of % inch. Tie rods as clamps 
shall be as manufactured by Carpenter Paterson, Inc., Woburn, Mass.; Star National Products of 
Columbus, Ohio; or Metcalfe Industries, Palm Beach, Florida; or approved equal. 


Anchor harness rod, tie rod and clamp assemblies incorporated in the work shall be thoroughly 
coated with two coats of a heavy duty protective coating conforming to "Coal Tar Protective 
Coating P-101," Subsection M7.04.01 of the Standard Specifications. 


Steel Casing Pipe 


24 inch steel casing pipe shall be Schedule 20 and installed in accordance with MBTA pipeline 
occupancy specifications. Spacers shall be attached to the 12 inch ductile iron water pipe, 
attachment to the insulation is not permitted. Payment for the spacers and casing end seals is 
incidental to the casing pipe. 


Construction Methods 
Lines and Grades 


Piping shall be installed at the locations indicated on the Contract Drawings and as designated in 
these Specifications. Unless otherwise shown or stated, the minimum total finished cover over 
the top of the barrel of all installed pipe shall be 5 feet without insulation. All excavation 
required for the pipe installation, excluding Class B excavation or Class B rock excavation, shall 
be included in the cost of the pipe. The location of the pipe is to be marked with an identification 
tape buried 2 feet below finished grade. The tape shall be 3 inches in width by 0.004 inches in 
thickness, polyethylene plastic, solid blue in color and shall read "Caution - Water Line Buried 
Below" on a continuously printed caption in black letters. 


Pipe Foundations 
All pipes, fittings and appurtenances to be laid in open trench excavations shall be bedded in and 
uniformly supported over its full length as shown on the Contract Drawings. 


Inspection of Pipe Before Installation 


All pipe fittings and appurtenances shall be carefully inspected in the field by the Engineer 
before lowering into the trench. All pieces found to be defective as determined by the Engineer, 
shall be pulled out and not installed. Such rejected pipe shall be clearly tagged in such a manner 
as not to deface or damage it, and the rejected pipe shall be removed from the job site. 
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ITEMS 303.06, 303.12, 309. & 325.24 (Continued) 


Installation of Pipe and Fittings 


All pipe and fittings shall be carefully handled by equipment of sufficient capacity and proper 
design to avoid damage to the pipe and fittings. No defective pipe or fittings shall be laid or 
placed in the piping. Any piece discovered to be defective after having been laid shall be 
removed and replaced by a sound and satisfactory piece at the expense of the Contractor. 


Each pipe and fitting shall be cleared of all debris, dirt, etc., before being laid and shall be kept 
clean until accepted in the completed work. 


Pipe and fittings shall be laid accurately to the lines and grade indicated on the drawings or as 
required. Care shall be taken to ensure alignment both horizontally and vertically, and to give 
buried pipe a firm bearing along its entire length. Pipes shall not be laid in water or frozen 
ground; nor shall water be allowed to flow through them. The Contractor shall take all required 
precautions to prevent flotation of the pipe in the trench. 


Backfilling of the pipe trench shall be done as specified under Subsection 140 of the Standard 
Specifications. 


Reaction or thrust blocks of concrete shall be constructed at all tees, plugs, and bends, as 
required or as detailed on the drawings. The blocks shall be poured against undisturbed original 
ground and shall be so placed that pipe joints will be accessible for any possible future repairs. 
Method of restraint may be either locking joint or mechanical restraint as approved by the 
Wilmington DPW. 


Connection to Other Facilities 


The water pipe shall be connected to existing or new structures and/or piping by the Contractor 
as shown on the Contract Drawings. Test pits shall be dug as required by the Engineer to verify 
the size and the type of existing pipe where connections are to be made. The Contractor shall 
furnish and install all such fittings and appurtenances as are required to make the connections 
shown whether all such fittings are detailed or not. Couplings, where required, shall be as 
specified under Item 371.12. 


All concrete for thrust blocks shall be as specified under Item 903. The other means of restraint 
(method of restraining may either be of an interlocking type or mechanical joint with retainer 
gland as specified by the Wilmington DPW) shall be installed in addition to or in lieu of thrust 
blocks as required by the Wilmington DPW. Pipe anchors and thrust collars shall be used when 
and as required. 


Laying Pipe and Fittings 


Gasket type joints shall be made up by first inserting the gasket into the groove of the bell and 
applying a thin film of special non-toxic gasket lubricant uniformly over the inner surface of the 
gasket which will be in contact with the spigot end of the pipe. The end of the plain pipe shall be 
chamfered to facilitate assembly. The end shall be inserted into the gasket and then forced past it 
until it seats against the bottom of the socket. A metal feeler shall then be used to make certain 
the gasket is properly located. 
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ITEMS 303.06, 303.12, 309. & 325.24 (Continued) 


A minimum of two brass wedges shall be installed per pipe joint and fitting to maintain 
conductivity and facilitate locating pipe in the future. 


Restrained type joints shall be used where straight pipe joints are deflected to bend pipe line on a 
curve. The method of restraining may either be of an interlocking type or mechanical joint with 
retainer gland as specified by the Wilmington DPW. 


Hydrant connections are to be restrained for the full length of the pipe from the main to the 
hydrant. 


Handling and Cutting Pipe 


The Contractor's attention is directed to the fact that the cement lining is comparatively brittle. 
Every care shall be taken in handling and laying pipe and fittings to avoid damaging the pipe or 
lining, scratching or marring machined surfaces, and abrasion of the pipe coating or lining. 


Any fitting showing a crack and any fitting or pipe which has received a severe blow that may 
have caused an incipient fracture, even though no such fracture can be seen, shall be marked as 
rejected and removed at once from the work. 


If any pipe showing a distinct crack and in which it is believed there is no incipient fracture 
beyond the limits of the visible crack, the cracked portion, if so approved by the Engineer, may 
be cut off before the pipe is laid so that the pipe used is perfectly sound. The cut shall be made in 
the sound barrel at a point at least 12 inches from the visible limits of the crack. The cracked 
portion shall not be included as part of the measurement for payment under these Items. 


Deflection of Pipe 


In laying ductile iron pipe, the manufacturer’s allowable deflection shall not be exceeded. 


Field Testing 


The testing shall conform to AWWA Standard C600, and all equipment shall be approved by the 
Wilmington DPW. The water pipe shall be given pressure and leakage tests in sections of 
approved length. For these tests, the Contractor shall furnish a water measuring device and a 
pressure gage. The Contractor shall also furnish and install suitable temporary testing plugs or 
caps for the pipeline; all required pressure pumping equipment, pipe connections, and other 
similar equipment; water; and all labor required; all without additional compensation. 
Compensation for testing shall be included in the unit price for pipe and fittings. The meter and 
gage shall be installed by the Contractor in such a manner that all water entering the section 
under test will be measured and the pressure in the section indicated, and equipment shall be kept 
in use during both tests. Meters, gages, and other test equipment shall be approved by the 
Engineer. 


The scheduling of pressure and leakage tests shall be as approved by the Engineer. 
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ITEMS 303.06, 303.12, 309. & 325.24 (Continued) 


Unless it has already been done, the section of pipe to be tested shall be filled with water of 
approved quality, and all air shall be expelled from the pipe. If air release assemblies are not 
available at high points for releasing air, the Contractor shall make the required excavations and 
do the required backfilling and shall make the required taps at such points and install corporation 
stops. Corporation stops shall be capped with brass or bronze caps upon completion of the test 
and left in place. 


The pressure and leakage tests shall be as specified in Subsection 301.60 of the Standard 
Specifications for Highways and Bridges, and the American Water Works Association Standard 
C600, Section 5.2. 


Tests for strength and leakage shall be made with all hydrants in place with branch gate valves 
and all required corporation stops installed and in the closed position. Before testing pipelines 
having flexible joints, the Contractor must make certain that the pipelines are securely held to 
prevent their movement. 


The newly laid pipe shall be tested in valved or plugged sections as determined by the Engineer 
in the field. Water shall be slowly introduced into the section being tested by means of an 
approved power-driven high pressure test pump. 


The lengths of joint to be used in determining the allowable leakage shall be based on the 
nominal diameter of the pipe. 


All pipe shall be subjected to a hydrostatic pressure of at least 225 psi. The pressure for the tests 
shall be maintained by pumping additional water as required into the pipeline and shall not vary 
by more than 5 psi for the duration of the test. The test pressure shall be maintained for at least 
two hours. Temporary plugs and fittings may be required by the Engineer. 


The pressure shall be raised to the test pressure required for each section being tested as 
determined by the Engineer. When the test pressure is reached, the time shall be recorded and the 
test shall begin. The duration of each pressure test shall be a minimum of two hours. During the 
test, pressure shall be maintained in the section of pipeline being tested by means of a 
recirculating by-pass type test pump. Water shall be added in measured amounts from a 
container of known volume if required to maintain pressure. The addition of excessive amounts 
of water shall constitute immediate test failure. The Engineer will approve all gauges and test 
equipment. 


If the section shall fail to pass the pressure test, the leakage test, or both, the Contractor shall do 
everything required to locate, uncover, even to the extent of uncovering the entire section, and 
repair or replace the defective pipe, fitting, or joint, all at no additional cost to the owner and 
without extension of time for completion of the work. 


If, in the judgment of the Engineer, it is impracticable to follow the foregoing procedure exactly 
for any reason, modification in the procedures shall be made as required or approved, but in any 
event the Contractor shall be responsible for the ultimate tightness of the line within the above 
leakage requirements. 
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ITEMS 303.06, 303.12, 309. & 325.24 (Continued) 


The Town, at its own expense, may test the water pipe independent of or in place of the 
Contractor's test. The Town, or its agent, shall schedule such test so as to minimize any delay to 
the Contractor. The Contractor is notified that this test may cause delay in his work and he shall 
not receive reimbursement for costs incurred during a reasonable delay. Should any section of 
pipe fail, the Contractor shall have no claim for any expenses incurred during the delay required 
to schedule and complete a new test. 


Disinfection and Flushing 


After a section of the main has been tested and found acceptable, it shall be flushed free of all the 
heavily treated water by the Contractor. After completion of the flushing operation, the 
Contractor shall disinfect the water mains with a solution consisting of 50 ppm of chlorine in 
accordance with the AWWA C651 Specifications for Disinfecting Water Mains. The preferable 
point of chlorine application shall be at the source of the water for the section being sterilized. 
The chlorine solution shall be fed into the pipe through a corporation stop, using a gas 
chlorinator or a hypochlorinator. This work shall be done with the attendance of a representative 
of the Wilmington DPW. 


The Contractor shall provide caps or plugs at ends of branches of water mains at intersections to 
allow for disinfection of all portions of newly installed water mains. 


The water shall be tested chemically for residual chlorine and bacteriologically for coliform 
group bacteria. Testing must be done by a Massachusetts State Certified Laboratory and the 
results of all tests must be submitted to the Wilmington DPW. The Contractor shall be solely 
responsible for all costs associated by the aforesaid test. 


The contact period for the disinfection shall be at least 24 hours and a longer period will be 
required if tests of residual chlorine show it to be required for proper disinfection. 


Following chlorination, the mains shall be flushed again with clean water to remove any 
evidence of contamination, as determined by the bacteriological analysis. Flushing with clean 
water shall continue until testing shows a residual chlorine concentration of less than 0.2 
mg/liter. Water used in disinfecting and flushing pipes shall be disposed of in an approved 
manner. 


Bacteriological sampling and testing shall be done in accordance with AWWA C651 for each 
main and each branch. Sampling shall be accomplished with sterile bottles treated with sodium 
thiosulfate as required by Standard Methods for the Examination of Water and Wastewater. No 
hose or fire hydrants shall be used in the collection of samples. A corporation stop installed on 
the main, with a removable copper tube gooseneck assembly, is the recommended method. 


Testing shall be done by a laboratory approved by the Engineer, in accordance with Standard 
Methods, and shall show the absence of coliform organisms. A standard plate count may be 
required at the option of the Engineer. 


A report describing amounts of water flushed, amounts of chlorine used and chlorine residuals 
after the test period must be submitted to the Wilmington DPW. If the initial treatment fails to 
produce the desired result, the chlorination procedure must be repeated. 
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ITEMS 303.06, 303.12, 309. & 325.24 (Continued) 


For this work, the Contractor shall furnish all equipment, materials, and labor required. 
Method of Measurement 


Items 303.06 and 303.12 will be measured for payment by Foot, in place, along the axis of the 
pipe without deduction for the space occupied by valves, excluding however, the length occupied 
by new fittings. Where two pipes join, measurement will be made to the intersection of the axes, 
excluding the length occupied by new fittings. 


Item 309. will be measured for payment as per Subsection 301.80. 


Item 325.24 will be measured for payment by Foot, in place, along the axis of the pipe, including 
fittings. 


Basis of Payment 


Items 303.06 and 303.12 will be paid for at the respective contract unit prices per Foot for water 
main of the size shown, which prices shall be full compensation for the removal and disposal of 
existing water pipe and appurtenances encountered during construction, cutting and plugging the 
existing water pipe, and furnishing all materials, preparation and installation, including all 
excavation, compaction and backfilling of ordinary borrow backfill above initial backfill, water 
line testing and disinfecting, brass caps and wedges, buried pipe identification tape, cement 
lining, coating, support of excavation, dewatering, all hardware required to secure the pipe to the 
thrust blocks, mechanical restraint devices, solid sleeve connections, and for all labor, 
equipment, tools and incidentals costs required to complete the water pipe installation. 


Crushed stone used for pipe bedding in trench sections through rock will be paid for under Item 
156. 


Additional excavation deeper than 5’ to remove unsuitable bottom material for water main 
bedding shall be paid for under Item 142, Class B Trench Excavation. 


Rock excavation when encountered in the trenching operation shall be paid for under Item 144. 


Item 309. will be paid for as per Subsection 301.81. Payment for mechanical restraint device, 
anchor harness rods, tie rods and clamps will be at the contract unit price for Item 309, which 
shall be full compensation for all labor, materials, equipment and tools required to complete this 
work, and for furnishing and installing anchor rods, ties rods and clamps. 


Item 325.24 will be paid for at the contract unit price per Foot, which price shall include all 
labor, material, equipment and all incidental costs required to complete the work. 


Gravel Borrow required for water main bedding and to replace unsuitable bottom material for 
water main bedding, as shown in the Drawings, shall be paid for under Item 151.2. 


Concrete for thrust blocks shall be paid for under Item 903. Reinforcing for thrust blocks shall be 
paid under 910.1. 
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ITEM 353.1 GATE BOX REMOVED AND DISPOSED EACH 
Description 

The Contractor shall anticipate removal and disposal of existing gate valves as shown on the 
plans; however, the Town of Wilmington DPW shall be allowed to remove materials on-site 
prior to disposal and to assume ownership of these materials if desired. 

Existing gate valves on water lines to be abandoned shall be removed and disposed of under this 
Item. 


Methods of Measurement 


Item 353.1 will be measured for payment by Each, each gate valve assembly removed and 
disposed. 


Basis Payment 

Item 353.1 will be paid for at the contract unit price per each, which shall be full compensation 
for all labor, materials, tools and equipment for removing and disposing of gate valves as 
specified including excavation, backfilling, and all incidental costs required to complete the 
required work. 

ITEM 371.12 12 INCH COUPLING EACH 
Description 

Couplings for water pipe shall be of a type equal to Smith Blair, Style 441; Dresser, Style 253; or 
Romac Style 501, or an equal approved by the Wilmington Water and Sewer Department. 
Couplings shall be provided with plain, Grade 27, rubber gaskets and with black, steel, track- 
head bolts with nuts. 

Methods of Measurement 

Item 371.12 will be measured for payment by Each, 12 inch coupling complete in place. 

Basis Payment 

Item 371.12 will be paid for at the contract unit price per each, which shall be full compensation 


for all labor, materials, tools and equipment and all incidental costs required to complete the 
required work. 
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ITEM 375.12 12 INCH INSERTION VALVE AND BOX EACH 


The Work under this Item shall confirm to the relevant provisions of Subsection 301 of the 
Standards Specifications and the following: 


The work under this item shall include furnishing and installing a new insertion valve, valve box, 
and appurtenant materials and equipment, as required and specified herein. 


Insertion valves shall have an resilient wedge seal. The resilient wedge seal will be affixed into a 
reinforced nylon composite polymer valve cartridge. The entire assembly shall be inert and 
impervious to corrosion and designed for use in potable water. Insertion valves shall have a 
stainless steel body with a working pressure of 250 psi. Insertion valve must be capable of 
working on cast iron or ductile iron pipe. The design will allow the valve to be installed into an 
existing pressurized pipeline while maintaining constant pressure and service as usual. All 
insertion valves must be hydrostatically pressure tested to 1.25 times of the system operating 
pressure (minimum) or 1.5 times of the insertion valves 250 psig maximum pressure rating. The 
test shall be sustained for a minimum of 15 minutes. Once the pressure test is effectively 
achieved the insertion valve body must not be moved in accordance with AWWA Standards. If 
the insertion valve body is moved the pressure test must be completed again. Any movement, 
repositioning, loosening, and/or re-tightening must be retested before the pipe is tapped. 


Traditional line tapping methods shall be used for the installation of all insertion valves to allow 
removal of a single coupon for system evaluation. Reaming the pipe, complete removal of a 
section of pipe (top and bottom), or milling a slot in the pipe shall be prohibited. 

Gate box shall be as specified under Subsection 301. 


Method of Measurement 


Item 375.12 will be measured for payment by Each, insertion valve and gate box installed, 
complete in place. 


Basis of Payment 
Item 375.12 will be paid for at the contract unit price per Each, which price shall be full 
compensation for furnishing all material, including excavation and backfilling, valve box and 


cover, and for preparation and installation, labor, equipment, tools, and incidentals costs required 
to complete the work. 
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ITEM 377. HYDRANT REMOVED AND DISPOSED EACH 


The work under this item shall conform to the relevant provisions of Subsection 301 of the 
Standard Specifications and the following: 


The work under this item shall include the removal and disposal of hydrant. 
Construction Methods 


The Contractor shall coordinate the work with the Town. The Contractor shall give at least 48 
hours written notice to the Fire Department and the Department of Public Works prior to 
removing any hydrant. 


The Contractor shall anticipate removal and disposal of existing hydrants designated as R&D on 
the plans; however, the Town of Wilmington DPW shall be allowed to remove materials on-site 
prior to disposal and to assume ownership of these materials if desired. Existing hydrants on 
water lines to be abandoned shall be removed and disposed of under this Item. 


Hydrants that are taken out of service shall be covered to indicate they are not functional until 
the hydrants are removed by the Contractor. 


The contractor shall coordinate with the relevant authorities to depressurize the water main on 
Main St. while performing the work. During excavation, existing gate valves shall be restrained 
to prevent any movement. After the removal of hydrants, existing gate valves shall be turned to a 
closed position. Following the removal of hydrants, the contractor shall install a cap and thrust 
block. 

Method of Measurement 

Item 377. Will be measured for payment by Each hydrant removed and disposed. 

Basis of Payment 

Item 377. will be paid for at the unit contract bid price per each, which price shall include full 
compensation for furnishing all labor, materials, tools, and equipment required for removing and 
disposing of hydrants as specified including excavation, backfilling, cap, and all incidental costs 


required to complete the work. 


Concrete for thrust blocks shall be paid for under Item 903. 
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ITEM 379.1 1 INCH AIR RELEASE VALVE EACH 
Description 


The work under this item shall conform to the relevant provisions of the Town of Wilmington 
Water Department Rules & Regulations(Document A00807), Section 300 of the Standard 
Specifications, and the following: 


Submittals 


The Contractor shall submit the names of the material suppliers, shop drawings and certificates 
of compliance to the Engineer for approval prior to ordering any materials. 


Product 


A manual air release valve assembly shall be installed at the location as required by the Engineer 
or the Town of Wilmington. Air release valve assemblies shall be used to expel air as the water 
main is filled with water and shall be shut after all air has been expelled, as well as to remove air 
from water main when pipe is in service. Air release valve assemblies shall also be used to allow 
air to enter the water main to aid in the draining of that main when it is shut down. 


The construction of the air release valve shall be a cast iron body and cover with stainless steel 
floats and trim with synthetic seating. 


The air release valve shall be 1 inch diameter at the inlet and ’2- inch diameter at the outlet. The 
valve shall be capable of expelling air at a rate of 12 cubic feet per minute of free air. The valve 
shall measure 7 inches in height and be 6 inches wide with a total weight of 12 pounds. The 
maximum operating pressure shall be 350 psi. 


The air release valve shall be insulated by means of a 12-inch diameter pipe 12 inches in height 
placed over the air valve with 2 inches urethane insulation placed completely around and on top 
of the air valve. 


It is anticipated that the proposed air release valve will be installed below the bridge. The 
proposed valve and assembly shall be sufficiently insulated to avoid freezing. 


An air release valve shall consist of a corporation stop and cap located at the 12 o’clock position 
on the water main. The corporation stop shall be all bronze construction with a lapped, ground 
key. The inlet thread shall be of the steep taper type. Outlet connections shall be suitable for 
polyethylene (PE) tubing service. 


Taps for air valves shall be made vertically plumb and shall remain that way during the setting of 
the valve box and backfilling. 


Each air valve assembly, including corporation, ball valve and elbow, horizontal support 


brackets shall be insulated to match the pipe jacketing. The assembly shall be accessible from the 
side of the bridge and shall not penetrate the bridge deck. 
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ITEM 379.1 (Continued) 

An air valve and vent pipe shall be installed at the location as required by the Engineer or the 
Town of Wilmington. Air release valve assemblies shall be used to expel air as the water main is 
being filled or as part of system maintenance. 

Method of Measurement 

Item 379.1 Will be measured for payment by Each. 1 inch air release valve. 

Basis of Payment 

Item 379.1 will be paid for at the unit contract bid price per each, which price shall include full 
compensation for furnishing all labor, materials, tools, equipment and incidental costs required to 
complete the work as required by the Engineer and the Town of Wilmington. Corporation stops, 


fittings, polyethylene tubing, insulation and extension arms for surface access shall be incidental 
to Item 379.1. 
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ITEM 379.11 AIR RELEASE VALVE ENCLOSURE EACH 
Description 


The work to be done under this Item shall conform to the relevant provisions of Section 300 of 
the Standard Specifications, and the following: 


The Contractor shall install the valve enclosure following the manufacturer's written instructions 
and approved submittals in compliance with specifications. 


The air release valve with the enclosure shall be installed where shown and as detailed on the 
Drawings. 


The air release valve enclosure shall be a pipe mounted type, with door frame material 1-3/4" x 
1-3/4" x 3/16" angle iron, 12” in length by 30” in width, 14-gauge steel zinc rich epoxy primer & 
top coated 4.0 to 6.0 mils, door with internal stainless-steel hinges, and enclosure to be through 
bolts to containment tank (front & back side) with secured lock. Insulation shall be provided in 
the internal of the enclosure. A removal insulation jacket shall over the air release valve and shall 
meet the following requirements: 


All insulation materials shall be non-asbestos. 


All Freeze Protection Insulation jackets shall have the following insulation core: 


e Flexible aerogel insulation with an integral vapor barrier 
e Insulation blanket formed of silica aerogel and reinforced with a non-woven, glass- 
fiber batting. 


Insulation must be Hydrophobic 

Estimated Temperature use: Minimum -328°F, Maximum 194°F 

Silicone Fiberglass Composite Jacketing, 17 o0z/sq. yd. minimum. 

Estimation of Maximum Use Temperature 450°F (232°C) To -65°F (-109°C) 


Method of Measurement 
Item 379.11 will be measured for payment by Each, air release valve enclosure. 
Basis of Payment 


Item 379.11 will be paid to at the Contract unit price per Each, which price shall include all labor 
equipment and materials required to complete the work specified above. 
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ITEM 390.12 12 INCH EXPANSION COUPLING EACH 


The work to be done under this item shall conform to the relevant provisions of Section 300 of 
the Standard Specifications and the following: 


The Contractor shall furnish and install expansion couplings for open-air water main installation 
across the bridge as indicated on the Plans and as herein specified. 


Materials 


Expansion couplings for water pipe shall be installed in the locations indicated on the drawings 
and shall be manufactured of ductile iron conforming to the material properties of ANSI/AWWA 
C153/A21.53. All expansion couplings shall be capable of expanding or contracting to the 
amounts shown on the drawings, or indicated in the specifications, but in no case shall there be 
less than 4” total axial movement. Separation beyond the maximum extension of the expansion 
couplings shall be prevented without the use of external tie rods. Each expansion couplings shall 
be pressure tested against its own restraint to a minimum of 350 psi. All internal surfaces (wetted 
parts) shall be lined with a minimum of 15 mils of fusion bonded epoxy conforming to the 
applicable requirements of ANSI/AWWA C213. Exterior surfaces shall be coated with a 
minimum of 6 mils of fusion bonded epoxy conforming to the applicable requirements of 
ANSI/AWWA C116/A21.16. Sealing gaskets shall be constructed of EPDM. The coating shall 
meet ANSI/NSF-61. 


Expansion couplings shall be approved by the Wilmington DPW. Couplings shall be provided 
with mechanical joint connections conforming to the dimensional requirements of ANSI/AWWA 
C111/A21.11 or ANSI/AWWA_ C153/A21.53. Seals shall conform to the applicable 
requirements of ANSI/AWWA C111/A21.11. 

Gasket joints shall be furnished with mechanical joint restraint in accordance with Items 309. 
Method of Measurement 

Item 390.12 will be measured for payment by each, complete in place. 

Basis of Payment 

Item 390.12 will be paid for at the contract unit price per each, which shall be full compensation 


for all labor, material, tools and equipment and all incidental costs required to complete the 
work. 
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ITEM 470.3 HOT MIX ASPHALT BERM FOOT 
TYPE A-MODIFIED 


Description 


The work under this item shall conform to the relevant provisions of Subsection 470 of the 
Standard Specifications and the following: 


Construction Methods 


Hot mix asphalt berm, type A-modified, shall be constructed by means of an approved extrusion 
machine in conformance with the dimensions and at the locations shown on the plans. 


Prior to placing the HMA berm, the surface shall be swept clean and RS-1h asphalt emulsion 
shall be applied to the surface. 


Method of Measurement 


Hot mix asphalt berm, type A-modified will be measured for payment by the foot, complete in 
place, along the front edge of the berm. 


Basis of Payment 
Hot mix asphalt berm, type A-modified, will be paid for at the Contract unit price per foot, which 


price shall include all labor, materials, equipment, asphalt emulsion and incidental costs required 
to complete the work. 
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ITEM 628.315 TEMPORARY IMPACT ATTENUATOR. EACH 
REDIRECTIVE, TL-3 


Work under this item shall conform to the relevant provisions of Subsection 628 of the Standard 
Specifications and shall consist of furnishing, installing, maintaining and final removal of 
temporary impact attenuator systems for protection of the ends of temporary barrier and other 
roadside hazards in work zones. All work shall be in conformance with the specifications of the 
manufacturer and in close conformance with the locations, lines, and grades shown on the plans. 


Materials 


The Contractor shall supply a temporary impact attenuator that meets the same or higher crash 
Test Level (TL) as the adjacent temporary barrier, unless otherwise shown on the plans. The 
temporary attenuator shall be listed on the Department’s Qualified Traffic Control Equipment 
List. 


The temporary impact attenuator shall be designed to fit within reasonably close tolerance of the 
dimensions given on the plans. 


The Contractor shall supply shop drawings for the temporary attenuator and for any anchorage 
system and for any transitions or connections between the temporary attenuator and the adjacent 
barrier or other roadside hazard. 


The side of the temporary attenuator that faces traffic shall include a Type 3 Object Marker that 
conforms to the language found in Sections 2C.64 and 2C.65 of the Manual on Uniform Traffic 
Control Devices. 


Unless a separate barrier system protects it from opposing traffic, only temporary impact 
attenuators that are certified for bi-directional use shall be used in medians. 


Construction Methods 


Installation means and methods shall be per the manufacturer’s specifications and/or 
drawings. Excavation for temporary attenuator foundations and anchorage shall be made to the 
required depth and to a width that will permit the installation and bracing of forms where 
necessary. All soft and unsuitable material shall be replaced with compacted gravel borrow. 


The Contractor shall supply the Engineer instructions for installation and the manufacturer’s 
recommended routine inspection and maintenance program. The cost of inspection and 
maintenance of temporary attenuators shall be considered incidental in nature. 


Damaged temporary impact attenuators shall be replaced by the Contractor within 24 hours or as 
required by the Engineer, at the Contractor’s expense. A truck-mounted attenuator that meets the 
same or higher TL, or other means of protecting the damaged temporary impact attenuator, shall 
be deployed until the repairs or replacement has been completed, at the Contractor’s expense. 
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ITEM 628.315 (Continued) 
Method of Measurement 


Item 628.315 will be measured for payment by Each, furnished and installed temporary impact 
attenuator in place. 


Basis of Payment 


Item 628.315 will be paid for at the contract unit price per Each, which price shall include the 
cost of all labor and materials for furnishing, foundations and anchorages, installation, 
maintenance and final removal, and all incidental costs required to complete the work as 
specified. 
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ITEM 657. TEMPORARY FENCE FOOT 
ITEM 657.5 TEMPORARY FENCE REMOVED AND RESET FOOT 


Work under these items shall conform to the relevant provisions of Subsection 644 of the 
Standard Specifications and the following: 


DESCRIPTION 


The work under these items consists of furnishing, installation, maintenance, removal and 
resetting of a chain link fence for protection of the construction work zone relative to the 
MBTA railroad tracks and adjacent properties. 


The fence shall be chain link and shall meet the requirements of the Standard Specifications and 
the Construction Standards, except the material need not be new. Gates shall be used at all 
locations that are to be opened on a regular basis. Height of fence subject to the approval of 
MBTA Railroad Operations and Keolis. 


CONSTRUCTION METHODS 


Temporary fence shall be reset as often as required by Contractor activities to meet the project 
schedule and to stage the construction, subject to approval by the Engineer. Fence shall meet 
access license provision by MBTA and or Keolis if used to limit the need for railroad flagging. 
The Contractor shall submit a plan to the Engineer indicating the locations and the amount of 
Temporary Fence and Temporary Fence, Removed and Reset that they anticipate they will install 
for the project. The methods of installation(s) and fence detail(s) shall also be submitted for 
approval by the Engineer. 


The Contractor shall inspect the condition of temporary fence on a daily basis. Temporary 
fence that is damaged shall be promptly replaced. 


Method of measurement and Basis of Payment 

Item 657 will be measured and paid for at the contract unit price per FOOT complete in place, 
which shall include all posts, gates, fasteners and/or clips, fence fabric and the necessary, 
excavation and equipment to complete the work to the satisfaction of the Engineer. 

Item 657.5 will be measured and paid for at the contract unit price per FOOT of the length of 
fence required to be removed and reset between changes in construction staging, as required. 
Additional removal and resetting of temporary fence due to Contractor activities will not be 


paid for separately, but will be incidental to Item 657.5, Temporary Fence Removed and Reset. 


No payment will be made for the final removal of temporary fence. 
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ITEM 697.1 SILT SACK EACH 


Work under this item shall conform to the relevant provisions of Subsections 227 and 670 of the 
Standard Specifications and the following: 


The work under this item includes the furnishing, installation, maintenance and removal of a 
reusable fabric sack to be installed in drainage structures for the protection of wetlands and other 
resource areas and the prevention of silt and sediment from the construction site from entering 
the storm water collection system. Devices shall be ACF Environmental (800)-448-3636; Reed 
& Graham, Inc. Geosynthetics (888)-381-0800; The BMP Store (800)-644-9223; or approved 
equal. 


CONSTRUCTION 


Silt sacks shall be installed in retained existing and proposed catch basins and drop inlets within 
the project limits and as required by the Resident Engineer. 


The silt sack shall be as manufactured to fit the opening of the drainage structure under regular 
flow conditions, and shall be mounted under the grate. The insert shall be secured from the 
surface such that the grate can be removed without the insert discharging into the structure. The 
filter material shall be installed and maintained in accordance with the manufacturer’s written 
literature and as directed by the Engineer. 


Silt sacks shall remain in place until the placement of the pavement overlay or top course and the 
graded areas have become permanently stabilized by vegetative growth. All materials used for 
the filter fabric will become the property of the Contractor and shall be removed from the site. 


The Contractor shall inspect the condition of silt sacks after each rainstorm and during major rain 
events. Silt sacks shall be cleaned periodically to remove and disposed of accumulated debris as 
required. Silt sacks, which become damaged during construction operations, shall be repaired or 
replaced immediately at no additional cost to the Department. 


When emptying the silt sack, the contractor shall take all due care to prevent sediment from 
entering the structure. Any silt or other debris found in the drainage system at the end of 
construction shall be removed at the Contractors expense. The silt and sediment from the silt 
sack shall be legally disposed of offsite. Under no condition shall silt and sediment from the 
insert be deposited on site and used in construction. 


All curb openings shall be blocked to prevent stormwater from bypassing the device. 


All debris accumulated in silt sacks shall be handled and disposed of as specified in Section 227 
of the Standard Specifications 
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ITEM 697.1 (Continued) 


Method of Measurement 


Silt sacks will be measured for payment per each, complete in place. 


Basis of Payment 


Silt sacks will be paid for at the Contract unit price per each, which price shall include all labor, 
materials, equipment and incidental costs required to complete the work. No separate payment 
will be made for removal and disposal of the sediment from the insert, but all costs in connection 
therewith shall be included in the Contract unit price bid. 
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ITEM 698.3 GEOTEXTILE FABRIC FOR SEPARATION SQUARE YARD 
Description 

Work to be performed under this Item consists of furnishing and placing geotextile fabric in 
accordance with the Standard Specifications, the manufacturer’s directions and the details shown 
on the plans. 

Materials 

Geotextile fabric for separation shall conform to the requirements of AASHTO M 288 for the 
intended application in accordance with Subsection M9.50.0 of the Standard Specifications and 
shall be one of those included on MassDOT’s Qualified Construction Materials List. 


Construction Methods 


Geotextile fabric shall be embedded into the embankment as shown on the plans. Fabric shall be 
overlapped 12 inches minimum. 


Method of Measurement 


Geotextile fabric for separation will be measured in square yards, complete in place. Overlapped 
material will not be included in the measurement. 


Basis of Payment 
Geotextile fabric for separation shall be paid for at the Contract unit price per square yard, which 


price shall include all labor, materials, equipment and incidental costs required to complete the 
work. 
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ITEM 698.4 GEOTEXTILE FABRIC PERMANENT SQUARE YARD 
EROSION CONTROL 


Description 


The work under this Item consists of furnishing and placing geotextile fabric in accordance with 
the Standard Specifications, the manufacturer’s directions and the details shown on the plans. 


Materials 

Geotextile fabric for permanent erosion control shall conform to the requirements of AASHTO M 
288 for the intended application in accordance with Subsection M9.50.0 of the Standard 
Specifications and shall be one of those included on MassDOT’s Qualified Construction Materials 
List. 


Construction Methods 


Geotextile fabric shall be embedded into the embankment as shown on the plans. Fabric shall be 
overlapped 12 inches minimum. 


Method of Measurement 


Geotextile fabric for erosion control will be measured in square yards, complete in place. 
Overlapped material will not be included in the measurement. 


Basis of Payment 
Geotextile fabric for erosion control will be paid for at the Contract unit price per square yard, 


which price shall include all labor, materials, equipment and incidental costs required to 
complete the work 
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ITEM 720. ROCKS REMOVED AND STACKED EACH 
Description 


The work under this item shall conform to the relevant provisions of Subsection 690 of the 
Standard Specifications and the following. 


The work under this item consists of removing and stacking the rocks at the locations shown on 
the Plans and 


Construction Methods 


The Contractor shall carefully remove and stack the rocks outside the right of way on the 
adjacent property. The Contractor shall coordinate with the owner where to stack the rocks. 


The Contractor shall use suitable care during removal and stacking operations to avoid damaging 
the rocks. Rocks that are damaged by the Contractor shall be replaced with rocks similar in 
shape and color at no additional cost. Replacement rocks shall be approved by the Engineer prior 
to installation. 

Method of Measurement 

Item 720. will be measured for payment by Each, for the actual number of rocks actually 
removed and stacked at the location designated by the owner in accordance with the plans and/or 
as required by the Engineer. Rocks under 4 cubic yard shall be incidental to the project. 


Basis of Payment 


Item 720. will be paid for at the Contract unit price per Each, which price shall include all labor, 
materials, equipment and incidental costs required to complete the work. 


Boulders larger than 1 cubic yard removed and stacked will be paid for under Item 144. 
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ITEM 740. ENGINEERS FIELD OFFICE AND EQUIPMENT (TYPE A) MONTH 


The work under this Item shall conform to the relevant provisions of Subsection 740 of the 
Standard Specifications and the following: 


Three computer systems and printer system meeting minimum requirements set forth below 
including installation, maintenance, power, paper, disks, and other supplies shall be provided at 


the Resident Engineer's Office: 


All equipment shall be UL approved and Energy Star compliant. 


The Computer System shall meet the following minimum criteria or better: 


Processor: Intel, 3.5 GHz 
System Memory (RAM): 12 GB 
Hard Drive: 500 GB 
Optical Drive: DVD-RW/DVD+RW/CD-RW/CD+RW 
Graphics Card: 8 GB 
Network Adapter: 10/100 Mbit/s 
USB Ports: 6 USB 3.0 ports 
Keyboard: Generic 
Mouse: Optical mouse with scroll, MS-Mouse compliant 
Video/Audio the computer system shall be capable of allow video calling and 
recording: 
Video camera shall be High Definition 1080p widescreen capable video calling 


and recording with built in microphone. The microphone system 
shall capture natural audio while filtering out background noise. 


Audio shall be stereo multimedia speaker system delivering premium 
sound. 
OS: Latest Windows Professional with all security updates 
Web Browser: Latest Internet Explorer with all security updates 
Applications: Latest MS Office Professional with all security updates 


Latest Adobe Acrobat Professional with all security updates 
Latest Autodesk AutoCAD LT 

Antivirus software with all current security updates maintained 
through the life of the contract. 


Monitors: Two 27" LED with Full HD resolution. 
Max. resolution 1920 x 1080 


Flash drives: 2 (two) - 128GB USB 3.0 
Internet access: High Speed (min. 24 mbps) internet access with wireless router. 
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ITEM 740. (Continued) 


The Multifunction Printer System shall meet the following minimum criteria or better: 


Color laser printer, fax, scanner, email and copier all in one with the following minimum 
capabilities: 


- Estimated volume 8,000 pages per month - 600 x 600 dpi capability 

- LCD touch panel display - 30 pages per minute print speed (color), 

- 50 page reversing automatic document feeder _- 4 Paper Trays Standard 
(RADF) (not including the bypass tray) 

- Reduction/enlargement capability - Automatic duplexing 

- Ability to copy and print 11”. x 17” paper size __- Finisher with staple functions 

- email and network pe connectivity - Standard Ethernet. Print Controller 

- Microsoft and Apple compatibility - Scan documents to PDF, PC and USB 

- ability to overwrite latent images on hard drive - ability to print with authenticated access 
protection 


The Contractor shall supply a maintenance contract for next day service, and all supplies (toner, 
staples, paper) necessary to meet estimated monthly usage. 


The Engineer's Field Office and the equipment included herein including the computer system, 
and printer shall remain the property of the Contractor at the completion of the project. Disks, 
flash drives, and card readers with cards shall become the property of the Department. 


Compensation for this work will be made at the contract unit price per month which price 


includes full compensation for all services and equipment, and incidentals necessary to provide 
equipment, maintenance, insurance as specified and as directed by the Engineer. 
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ITEM 751.7 COMPOST BLANKET CUBIC YARD 


The work under this Item shall conform to the relevant provisions of Subsection 751 and M1.06.0 
Organic Soil Additives of the Standard Specifications and the following: 


Work shall consist of furnishing and pneumatically applying compost as a thin mulch blanket (1/2- 
1 inch depth) over prepared soil to provide temporary soil stabilization and organic matter for plant 
growth. 


SUBMITTALS AND MATERIALS 


No materials shall be delivered until the required submittals have been approved by the Engineer. 
Delivered materials shall match the approved samples. Approval of test results does not constitute 
final acceptance. 


Contractor shall submit to the Engineer samples and certified test results no sooner than 60 days 
prior to application of compost. Vender certification that material delivered meets the test results 
shall be submitted if requested. 


Compost may be a blended product of compost and fine wood chips. No kiln-dried wood, 
construction debris or ground palette is allowed. Material shall meet the following criteria: 


- Organic matter content shall be minimum 30 percent (dry weight basis) 

- Moisture content shall be 30-60 percent (wet weight basis) 

- Bulk Density <1000 Ib/cy 

- pH shall be 5.5-7.5 

- Conductivity shall be a maximum of 4 mmhos 

- Stability test shall produce a maximum of 8mg CO2-C/gram of organic material per day 
- Particle size shall not exceed % inch 

- Compost may be a blended product of compost and fine wood chips. 


Compost testing shall be by a laboratory approved by the US Compost Council using the Testing 
Method for the Examination of Compost and Composting (TMECC) protocols. 


The Engineer shall approve the Contractor's equipment for application. 

CONSTRUCTION METHODS 

Application of compost material shall not begin until the Engineer has approved the site and soil 
conditions. Soil preparation shall be as specified under the applicable item for soil placement or for 
seeding. The Contractor shall notify the Engineer when areas are ready for inspection and 
application of compost. 

Compost blanket shall be pneumatically applied (blown on) to a minimum depth of one half to one 


inch. Where shown on the plans or when directed by the Engineer depth may be increased to 
provide berms for sediment control or to otherwise prevent slope erosion. 
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When compost blanket is proposed with seeding, seed shall be broadcast and shall occur in 
conjunction with compost blanket, as specified under the relevant item for seeding. 


When compost blanket is proposed for areas with planting, compost (and seed if applicable) shall be 
applied after planting. If compost and seed occur prior to planting, areas shall be regraded and 
compost and seed reapplied to the satisfaction of the Engineer and at the Contractor’s expense. 
METHOD OF MEASUREMENT AND BASIS OF PAYMENT 

Item 751.7 will be measured and paid for at the Contract unit price per Cubic Yard which price shall 
include all labor, materials, equipment, and all incidental costs required to complete the work of 
pneumatically applying compost. 

Surface preparation of substrate receiving compost blanket shall be compensated under the 
applicable item for placement of loam, sand, ordinary borrow, wetland soil, topsoil rehandled and 


spread, tilled existing soil, or other specified substrate. 


Seeding will be compensated for under the appropriate seeding items. 
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ITEM 755.35 INLAND WETLAND REPLICATION AREA LUMP SUM 


The work under this item shall conform to the relevant provisions of Subsections 120, 770, 771 
of the Standard Specifications and the following: 


Work under this item shall include furnishing material and the construction and maintenance of 
inland wetland replication areas as shown on the drawings and as required by the Engineer. 
Inland Wetland Replication Area shall hereafter be referred to as Replication Area. All work 
shall be in coordination with an approved Wetland Specialist as specified under that item. 


Wetland Restoration work shall be as specified and compensated under that item. Construction 
of tidal wetlands shall be as specified under the appropriate item for tidal wetland mitigation. 


The Replication Area shall be constructed prior to wetland impacts unless otherwise approved by 
the Engineer, specified herein, or specified in permit conditions and approvals. Construction 
schedule shall be appropriate to planting and seeding season (see below). Changes to this 
schedule will require written approval from the Engineer. 


DESCRIPTION OF WORK 


Construction of the Replication Area shall be completed as shown on the drawings at the 
following location(s): 


Area/s A at Station: 57+00 Area = 300 sf. 


Replication Area shall be constructed to meet the requirements of all associated permits and 
certifications, including relevant performance standards of the Massachusetts Wetlands 
Protection Act (MGL C. 131, s40), Section 401 Water Quality Certification, and Section 404, - 
U.S. Army Corps of Engineers Permit. 


The Contractor is responsible for protection and preservation of natural areas adjacent to the 
Replication Area both within and outside the project limits and for the duration of the Contract; 
including but not limited to damage to soils or vegetation due to erosion, sedimentation, 
compaction, trampling, vehicles, storage of materials, or other negligence shall be repaired to the 
satisfaction of the Engineer and at the Contractor’s expense. 


The Wetland Specialist overseeing the Wetland Replication construction work shall not be from 
the same company as that which is performing planting, seeding, or participating in any aspect of 
the Wetland Replication construction. 


SUBMITTALS - DOCUMENTS 


Request for Conditional Acceptance: As specified below, a letter requesting Conditional 
Acceptance of the work and the site conditions shall be submitted to the Engineer. 


Request for Certificate of Compliance (Partial or Full): As specified below, shall be submitted to 


the Engineer for distribution to appropriate regulatory agencies. 
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Request for Final Acceptance: As specified below, a letter requesting Final Acceptance of the 
work and the site conditions shall be submitted to the Engineer. 


Monitoring Reports: Reports shall be submitted to the Engineer as specified below. Reports 
shall be compensated under Items 755.75 and 755.76. 


submittals - MATERIAL 
Soil and Amendments 


No soil, compost, or other soil amendment imported to the work site shall contain seeds, roots, 
stems, or other viable parts of invasive plants or other noxious plants. 


At least sixty (60) days prior to installation and prior to ordering, the Contractor shall submit for 
approval sources of soil, compost, and amendments. Submittal shall include the supplier and 
location of the source. Off-site sources shall be identified and available for inspection by the 
Wetland Specialist prior to transport of material to the site to verify that they are likely to be free 
of invasive plant species, including all viable plant parts. 


Samples of tested and approved wetland soil and soil amendments for soil texture, organic 
carbon content or other routine soil analysis parameters (e.g., pH, Cation Exchange Capacity, 
Percent Base Saturation) and Soil Organic Matter Analysis will be required if requested by the 
Engineer. The grab samples shall be collected by the Contractor or Wetland Specialist from 
multiple representative locations in the wetland topsoil mix following the “Umass Soil and Plant 
Tissue Testing Laboratory Sampling and Collection Protocols” (or equivalent certification 
paperwork provided by the soil supplier). The lab analysis shall be provided to the Engineer 
along with written certification from the Contractor or Wetland Specialist that the wetland 
topsoil was collected per the referenced protocol and meets the desired specification. The 
analysis and written certification of same shall be provided to the Engineer prior to placing the 
wetland topsoil in the Replication Area. 


Seed Mix 
Certificate of Materials from the supplier shall be submitted 30 days prior to seeding and must be 


approved prior to ordering materials. Seed species listed on the certificate shall include ecotype 
region (i.e., Asclepias incarnata, PA Ecotype). 


Seed tag from the bag of seed used shall be submitted to the Engineer at the time of seeding. 
Seed tag shall include ecotype region and species, guaranteed percentages of purity, weed 
content and germination of the seed, and the net weight. Seed tag shall match the Certificate of 
Materials, include the name of the supplier, and date material was sent. 


Bill of lading or notarized Certificate of Compliance from the Supplier serving as proof of 
purchase shall be submitted if requested by the Engineer. Document shall include date of sale, 
quantity, lot number, and address of Supplier. This shall match the seed tag. Notary shall not 
work for either the contractor or seed supplier. 
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MATERIALS 


Sediment Control Barrier and Erosion Prevention Measures 
Sediment control barriers shall be per Item 767.121 and Coir Fiber Roll as per 767.13. 


Erosion prevention measures for disturbed areas adjacent to the Replication Area shall include 
but not necessarily be limited to compost blankets, jute mesh, seeding, and/or combinations 
thereof as approved by the Engineer. 


Sediment controls and erosion prevention devices and measures shall be compensated under the 
respective items. 


Wetland Soil 
Soil appropriate for the Replication Area may be either hydric soil excavated from the impacted 


wetland, a manufactured mix of compost and on-site borrow, or a combination thereof, as 
approved by the Engineer. 


Hydric soil from the impacted wetland area may be spread on the surface of the constructed 
Replication Area as an inoculant or can be placed in a bulk fashion in a roughly 1:1 ratio of area 
and depth. Soil shall be handled such that the original soil structure is preserved and shall not be 
compacted, screened, or otherwise processed. 


Hydric soil from the impacted wetland that is infested with invasive plant species identified on 
the Massachusetts Invasive Plant Advisory Group (MIPAG) shall not be used in the Replication 
Area unless approved by the Wetland Specialist and Engineer. To the extent possible, infested 
soil shall be disposed of within the project limits in an upland area outside of regulated areas and 
as approved by the Invasive Plant Management Strategy item (if in the contract) or by the 
Engineer. 


A manufactured mix suitable for wetlands shall consist of on-site borrow from the proposed 
Replication Area (if approved by the Wetland Specialist and Engineer) thoroughly mixed with 
compost to achieve a target organic carbon content of 10-12% (up to 21% percent organic 
matter) by dry weight. The organic material used for mixing shall be well or partially 
decomposed. Clean leaf compost is the preferred soil amendment to achieve these standards 
though other materials may be used if approved by the Wetland Specialist and Engineer. Note 
that “clean” refers both to a negligible amount (<1%) of physical contaminants such as plastic 
and to the lack of chemical contaminants that might pose a hazard to plants or animals. Off-site 
borrow may be used for mixing if approved in advance by the Engineer. 


No soil or soil amendment shall be brought on site without approval of the material source by the 
Wetland Specialist and the Engineer. Soils used in the replacement area shall be free of rocks 
greater than 4 inches in diameter. 
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Seed Mix 


Seeding shall conform to the Standard Specifications Section M6, ROADSIDE 
DEVELOPMENT MATERIALS. 


Mix 765.555 


Grass 


Wetland Mix — Part Shade Mix 


Botanical Name 


Poa palustris 
Elymus riparius 
Carex lurida 

Carex vulpinoidea 
Cinna arundinacea 
Sparganium eurycarpum 
Carex scoparia 
Carex lupulina 
Scirpus polyphyllus 
Juncus effusus 
Carex intumescens 


Sparganium americanum 
Scirpus cyperinus 

Carex crinita 

Juncus tenuis 
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Common Name 


Fowl Bluegrass 
Riverbank Wild Rye 
Shallow Sedge 

Fox Sedge 

Sweet Woodreed 
Giant Bur Reed Eco PA 
Broom sedge 

Hop Sedge 

Many Leaved Bulrush 
Soft Rush 

Bladder Sedge 


Burrweed 
Woolgrass 
Fringed Sedge 
Path Rush 


Highway Division 


25.00% 
19.00% 
17.00% 
10.00% 
5.00% 
4.00% 
4.00% 
4.00% 
3.00% 
2.50% 
2.00% 


2.00% 
1.00% 
1.00% 
0.50% 
100.00% 
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Seeding Rate: 
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Highway Division 


Species ecotype shall be as native to New England region as possible. Apply this mix at 20 Ibs 


PLS/acre. 


Botanical Name 
Grass 

Festuca rubra 

Elymus virginicus 

Panicum virgatum 

Carex vulpinoidea 


Juncus effusus 


Herb/Forb 


Zizia aurea 
Solidago bicolor 


Solidago caesia 


Solidago odora 
Aster divaricatus 


Monarda fistulosa 


Aster lateriflorus 


Fertilizers shall not be used. 


Panicum clandestinum "Tioga 


Agrostis perennans 


Desmodium canadense 


Heliopsis helianthoides 
Pycnanthemum tenuifolium 


Eupatorium perfoliatum 


765.451 Part Shade Roadside Mix 


Schizachyrium scoparium 


Chamaecrista fasciculata 
Penstemon digitalis 


Rudbeckia hirta-VT ecotype 
Aster novae-angliae 


Oenothera fruticosa var. fruticosa 


Seeding Rate: 15.0 lbs PLS/Acre 
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Common Name 


Creeping Red Fescue 
Virginia Wild Rye 
Little Blue Stem 
Switch Grass 

Deer Tongue 'Tioga' 
Fox Sedge 

Upland Bentgrass 
Soft Rush 


Partridge Pea 
Beard-tongue 

Golden Alexanders 
Showy Tick Trefoil 
White Goldenrod 
Woodland Goldenrod 
Black-eyed Susan- VT 
New England Aster 
Licorice Scented 
White Wood Aster 
Ox-Eye Sunflower 
Slender Mountain Mint 
Wild Bergamot 
Boneset 

Calico Aster 
Sundrops 


% PLS by 
Weight 


25.70% 
24.00% 
22.50% 
10.00% 
7.00% 
2.00% 
2.00% 
0.20% 
93.40% 


3.00% 
1.00% 
0.30% 
0.30% 
0.20% 
0.20% 
0.20% 
0.20% 
0.20% 
0.20% 
0.20% 
0.20% 
0.10% 
0.10% 
0.10% 
0.10% 
6.60% 
100.00% 
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ITEM 755.35 (Continued) 
Water 


The Contractor shall provide water and all equipment required at no extra cost. Water shall be 
suitable for irrigation and free from ingredients harmful to plants and wildlife. Water from the 
adjacent water bodies or waterways shall not be utilized. It is the Contractor's responsibility to 
correct injury or damage due to the lack of water, too much water, or use of contaminated water. 


Mulch/Compost Blanket for Seeding 


Hydromulch shall be per the manufacturer’s recommendations and shall be wood fiber or straw 
mulch only. Mulch shall be incidental to seeding. 


Compost Blanket may be used in lieu of mulch for seeding. Compost Blanket shall meet the 
material and submittal requirements of that Item and shall be applied as specified below. 
Compost Blanket shall be compensated under that item. 


CONSTRUCTION METHODS & SEQUENCE 


SITE PROTECTION MEASURES 


Minimizing Damage 

The Contractor shall plan and execute operations in a manner minimizing the amount of 
excavated and exposed fill or other foreign materials that could be washed or otherwise carried 
into Replication Area and nearby resource areas. 


Construction of and access to the Replication Area shall minimize damage to existing vegetation 
and soils as specified herein. Damage to soils or vegetation shall be repaired to the satisfaction of 
the Engineer and at the Contractor’s expense. If required for soil remediation, tilling and the 
addition of compost shall be at the Contractor’s expense. 


Wetland topsoil shall be deposited and graded in the Replication Area in a manner that 
minimizes travel and subsequent compaction of the subgrade (including any specified pit and 
mound topography) to the extent practicable, including use of track mounted excavators as 
appropriate. Should soils be compacted, they shall be loosened by a method such as disking, 
spring-tooth harrowing and/or rototilling. The Contractor shall use boards, timber or composite 
mats, or other approved materials as necessary, to protect existing and/or new wetlands from 
compaction due to heavy foot traffic or if equipment is required to travel over wetland soil. All 
labor and materials required for protection and preservation of site shall be incidental to this item 


Stockpiling of Soil 
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Stockpiling of soil, including hydric soil for replication, shall be at least 100 feet from the edge 
of the bordering and isolated vegetated wetlands and inland banks, unless approved otherwise by 
the Engineer. Stockpiled soils shall be securely stabilized and contained. Any areas of exposed 
soil or stockpiles within and adjacent to the Replication Area that will remain inactive for more 
than 7 calendar days shall be sown with a mix of rapid germinating annual grasses (e.g., annual 
rye) covered with a layer of straw mulch applied at a rate of 90 pounds per 1,000 square feet. As 
necessary, the mulch shall be anchored with a tacking coat (non-tar) applied by a hydro seeder or 
other method recommended by the Wetland Specialist in consultation with the Engineer. In the 
event that there is excess borrow, it shall be disposed of under EarthExcavation, Item 120. 


Sediment Barriers 


Placement: Sediment barriers shall be installed along the downslope perimeter of the Replication 
Area beginning and ending in the surrounding upland so that no excavated material or disturbed 
soil can enter adjacent wetlands or waters. Where construction work is immediately upgradient 
of the wetland, barriers shall be located so as to protect the Replication Area until slopes are 
stabilized. Sediment barriers shall be in place and approved by the Engineer prior to excavation 
work. No work shall take place outside the barriers. 


Maintenance: The Contractor shall ensure that all sediment barriers function as intended and at 
all times per the specifications of those respective items. 


Existing Trees to Remain 


Tree protection shall be per the relevant specifications and as shown on the plans or as required 
by the Engineer. To protect root systems of existing trees to remain, the limits of the Replication 
Area may be adjusted, but, the total area of replication required by the permits shall not be 
reduced. Access route may be adjusted as required. 


Trees to be retained as snags (upright dead or dying trees left for wildlife habitat) within or 
adjacent to the Replication Area shall be as shown on the plans or as directed by the Wetland 
Specialist or Landscape Architect during the initial site walk. Trees to remain as snags shall be 
clearly marked prior to clearing. Trees that pose a potential fall hazard (1.e., are near a roadway) 
should have limbs and trunk cut such that the tree does not pose a fall hazard. 


Coarse woody debris in the form of cut trees, stumps, logs, and brush shall be incorporated as 
shown on the plans or as directed by the Wetland Specialist or Landscape Architect. On site 
material shall be selected and marked by the Wetland Specialist, retained on the project site, and 
placed as specified below under Placement of Coarse Woody Debris. 


All trees, stumps, or brush not specified to remain shall be removed and shall not be stockpiled 
in the wetland resource areas while awaiting disposal. 


Work shall be coordinated with Clearing or Tree Removal Item and compensated under that 
Item. 
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ITEM 755.35 (Continued) 


PRE-WETLAND CONSTRUCTION SITE WALK 


Delineating the Replication Area and Access Route. The Contractor shall stake out the 
Replication Area boundaries and the intended access route and set grade stakes for approval by 
the Wetland Specialist and Engineer. Following staking and demarcation of areas, the Engineer 
and Wetland Specialist shall approve or modify as necessary the limits of work, the access route, 
final location and configuration of replication, grade stake elevations, proposed location of 
sediment barriers, and review proposed construction methods. 


As part of the delineation and approval process, the Wetland Specialist shall mark trees to be 
converted to snags, select course woody debris to be retained for re-use, and select rocks or other 
elements to be used for habitat features. 


Invasive Plants: As part of the initial site walk, the wetland to be impacted and the proposed 
replication site shall be inspected for the presence of invasive plants. If invasive plants are found 
they shall be addressed as described herein under Invasive Plants. 


SOIL WORK 


Final grades in the Replication Area shall meet the target elevations as shown on the Plans or as 
adjusted by the Wetland Specialist to achieve the desired hydrology and micro-habitat. If 
adjustments are required, a Request for Information (RFI) shall be submitted to the Engineer for 
approval. Adjustments shall be documented and included in the As-Built plans (if required) 
and/or other applicable required documents. 


Excavation & Grading 


When required by permits, the Wetland Specialist shall notify MADEP and the ACOE (as 
applicable) at least 72 hours prior to excavation. 


Soil in the proposed wetland areas that must be removed for grades to conform to the proposed 
elevations shall be stripped and disposed of, or, if suitable for reuse, be stockpiled in an approved 
location. Stockpiled soils shall be kept wet and not allowed to dry out. Procedures for 
maintaining appropriate moisture levels shall be documented by the Wetland Specialist and 
provided to the Engineer and the Contractor. 


Replication area shall be excavated as shown on the drawings. Where replication area is adjacent 
to existing reference wetland, finish grade of replication shall generally match existing grades 
and micro-topography, notwithstanding any deviations that are necessary to achieve the desired 
hydrology and habitat in the Replication Area. 


Prior to placement of backfill, scarify subgrade to a depth of 4 to 6 inches. 


A00801 - 118 


Massachusetts Department of Transportation 


Massachusetts Department Of Transportation Highway Division Highway Division 
Proposal No. 608929-123406 


ITEM 755.35 (Continued) 


Placement of Wetland Soil 


Following excavation, scarification, and grading of sub-grade, and after the sub-grade elevations 
are approved by the Wetland Specialist, suitable soil previously removed or an evenly mixed 
organic/mineral soil created on-site shall be spread to the design depth and thickness over the 
proposed wetland areas as shown on the plans and as directed by the Wetland Specialist. 


Vehicles used to transport soil from offsite shall be washed or cleaned with air pressure to 
prevent exotic or invasive seeds or root fragments from contaminating the Replication Area. 


Final Grading 


The finished grade of the Replication Area shall be at an elevation that will provide an 
unrestricted hydrologic connection between the Replication Area and adjacent resource areas. 
The hydrologic connection should be in keeping with restoring the intended function of the 
replacement wetland relative to the impacted reference wetland. The Contractor shall verify that 
this elevation is not at a level that could negatively alter the hydrology of an adjacent wetland. 
Final elevations and grading of wetland soil shall be approved by the Wetland Specialist and the 
Engineer. 


To avoid compaction once soil has been placed, no heavy equipment shall travel across placed 
soil and no work shall occur in wet or moist soil. Soil that is compacted due to construction 
activities shall be replaced with soil as specified herein and at the Contractor’s expense. 


RESTORING VEGETATION 


Placement of Coarse Woody Material 


Woody debris shall be placed in the Replication Area and/or adjacent upland buffer. Material 
shall be placed as shown on the plans or as directed following placement of wetland soil and 
prior to application of compost and/or seed. Woody material shall cover a minimum of 5-20 
percent of the Replication Area, depending on whether it is a meadow or woodland wetland and 
how much wood is available from construction clearing. Where trees are cut for construction 
purposes, logs of a minimum length of 8 feet must comprise a minimum of 50% of the woody 
material left on site. Brush shall be included along with logs and stumps as directed. Woody 
material shall be placed in a deliberate and naturalistic manner. 


Seeding 


Following placement of wetland soil and planting (if included), the Replication Area shall be 
seeded using one of the following methods: 
e Broadcast by hand or with a hand-held spreader followed by application of straw mulch. If 
necessary, seed shall be lightly raked to insure good seed-to-soil contact. 
e Hydro-seeded with hydro mulch per the Standard Specifications and per the 
manufacturer’s directions. 
e Hand broadcast seed with Compost Blanket pneumatically applied at the same time to 
ensure light cover of soil topdressing over seed. 
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If spring conditions are drier than usual, supplemental watering may be required. If sowing during 
the summer months, supplemental watering will likely be required until germination. 


If required, seeding limits for different seed mixes shall be determined by the Wetland Specialist. 
PLANT ESTABLISHMENT AND INVASIVE MANAGEMENT 


Seeding that fails to established according to the conditions of acceptance below shall be over- 
seeded as required by the Engineer. Washouts and channels shall be repaired and stabilized prior 
to overseeding. Excessive weed growth shall be pulled out by the roots or, with approval from 
the Engineer, cut prior to over-seeding. Soil repair and weed control are incidental to this item. 


Invasive Plants: Corrective measures shall be taken to remove or treat invasive plant species in 
the Replication Areas. Invasive plants shall include those listed as invasive by Massachusetts 
Invasive Plant Advisory Group (MIPAG) and the US Army Corp of Engineer’s New England 
District’s Compensatory Mitigation Guidance 


The strategy for removal shall be by manual or mechanical means only, and shall be as directed 
by the Wetland Specialist. Control of invasive plants shall continue for the duration of the 
monitoring period, and shall be incidental to this item. 


CONDITONAL ACCEPTANCE OF WORK 


Conditional Acceptance shall indicate approval of the wetland construction work and agreement 
that work has been done according to plan or modified as approved. 


Upon completion of construction, the Contractor shall submit a Request for Conditional 
Acceptance that includes a brief narrative from the Wetland Specialist demonstrating that the 
wetland replication construction work was done according to plans (or how modified) and meets 
required permit conditions. The narrative shall include, photo-documentation of pre-construction 
conditions as well as soil work, planting, and seeding. Seed tags shall be submitted as part of the 
Request for Conditional Acceptance. 


Upon receipt of a Request for Conditional Acceptance, the Engineer, the Wetland Specialist, and 
regulatory representative (if required) shall assess the Replication Area and surrounding areas. 
At a minimum, the following conditions shall be included in the narrative and reviewed as part 
of the on-site assessment of whether: 


e The final finished target elevations have been met and maintained relative to the 
approved plans and reference wetland. Areas that are too high or too low should be 
identified along with suggested corrective measures. 

e Hydrology meets performance standards. 

e Specified seed mix has been seeded. If inspected 30 or more days after seeding, seeded 
species in the wetland and adjacent upland shall show signs of good germination and 
healthy growth. 
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e Planted woody and herbaceous species meet specifications and are establishing well. 
e Soils are stabilized and there is no sediment in the wetland and no channeling of slopes. 
e There are no invasive plants visible in the replication area. 


Upon approval that the work meets the above conditions, MassDOT will issue a letter of 
Conditional Acceptance. If the Wetland Replication work is not approved, MassDOT will issue a 
rejection letter requiring corrective actions. The Wetland Specialist shall recommend corrective 
actions. Work not approved shall be addressed by the Contractor at no extra cost. 


Wetland Specialist shall be compensated under Item 755.75. 


Erosion of adjacent slopes or the flow of sediments into the wetland between Conditional and 
Final Acceptance shall be immediately addressed by the Contractor. 


REQUEST FOR CERTIFICATE OF COMPLIANCE 


If required, a request for a Certificate of Compliance (Partial or Full) pursuant to the 
Massachusetts Wetlands Protection Act regulations shall be prepared and submitted to MassDOT 
within 30 days following Conditional Acceptance. 


The Request for Certificate of Compliance shall include the following: 


e A brief narrative of the work on company letterhead signed by the Wetland Specialist. 
Narrative shall be prepared as a MS Word document and shall include substantive 
explanation that demonstrates compliance with EACH relevant permit condition. 
Narrative shall note variations from the originally permitted design. 

e As-built Drawings signed by the Contractor’s PE registered in the Commonwealth of 
Massachusetts. As-built drawings shall show hydrologic conditions, status of plantings 
and seeding, and shall include a narrative and minimum of 4 photographs documenting 
site conditions. Plans should note variations from the originally permitted design. 


When required, drawings shall meet the Army Corp of Engineer’s New England 
District’s Compensatory Replication Guidance, including: scale in the range of 1”=20’ to 
1” = 100’, contours at 1’ intervals, spot elevations for intermediate elevations, and 
polygons outlining each Replication Area, and, as applicable, plant community types. 
The As-built Drawings shall be provided to the Engineer electronically in Portable 
Document Format (PDF). If requested by the Engineer, the Drawings shall be provided 
in printed paper format (11” x 17” sheets, unless otherwise directed). Drawings must be 
scalable. 


e Other documents as required. 
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FINAL ACCEPTANCE OF WORK 


Following one full growing season, the Contractor shall submit a Request for Final Acceptance. 
Submittal shall include a brief narrative of conditions. Upon receiving the Request, the Engineer, 
Contractor, Wetland Specialist and regulatory representative (if required) shall assess the 
Replication Area. Final Acceptance will initiate the start of the Wetland Monitoring Period. 


The following conditions shall be inspected and approved for acceptance and payment. 


e Hydrology is functioning as intended. 

e The desired seeded species are establishing well and cover at least 95 percent of the 
Replication Area, excluding areas of open water areas or planned bare soil. 

No sediments have entered the wetland. 

Adjacent slopes are stabilized with desirable vegetation. 

All planted species (if included) are living and establishing well. 

There are no visible invasive plants. 

e Silt fence and non-biodegradable sediment barrier materials have been removed. 


If the mitigation work does not meet the above condition and is not approved, MassDOT will 
issue a rejection letter requiring corrective action. The Wetland Specialist shall recommend 
corrective actions. Work not approved will be addressed by the Contractor at no extra cost. 


Wetland Specialist shall be compensated under Item 755.75. 
monitoring REPORTS for regulatory compliance 


Post wetland construction Monitoring Reports shall be completed and submitted by the Wetland 
Specialist as specified and compensated under Item 755.76 Wetland Monitoring Reports. 


Generally, the following conditions shall be met upon each inspection: 


e Hydrology is functioning as intended. 

e The desired seeded species are establishing well and cover 95 percent of the area, 
excluding areas of open water areas or planned bare soil. 

No sediments have entered into wetland. 

Adjacent slopes are stabilized with desirable vegetation. 

All planted species (if included) are living and establishing well. 

There are no visible invasive plants. 


If, at the end of the required monitoring period, the requirements have not been met and success 
of the wetland replication area has not been achieved as determined by the Monitoring Reports, 
the Contractor shall provide corrective measures. All costs associated with corrective measures 
and plant replacement shall be incidental to this item with no additional compensation. 
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ITEM 755.35 (Continued) 
BASIS OF PAYMENT 


Item 755.35 will be paid for at the Contract unit price per Lump Sum, which price shall include 
all labor, materials, equipment, submittals, maintenance, all required soil, site preparation, 
grading, wetland seeding, planting, mulching, watering, monitoring wells, registered surveyor, 
as-built plans, Request for Certificate of Compliance, and all incidental costs necessary to 
complete the work as required. 


Payment shall be as follows: 


e 60% upon Conditional Acceptance. 

e 20% after receipt and acceptance of Certificate of Compliance by the Engineer and once 
all permit construction requirements have been met and approved. 

e 20% upon Final Acceptance. 


Excavation for topsoil within the replication area will be paid for 120.1 Unclassified Excavation 
in cubic yards. Excavation beyond topsoil will be paid for Item 120. Earth Excavation in cubic 
yards. 

Sediment Control Barrier will be paid under Item 767.121 

Coir Fiber Roll will be paid under Item 767.13 

Wetland Specialist will be paid under Item 755.75 

Wetland Monitoring Reports for follow-up monitoring will be paid under Item 755.76 
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ITEM 755.75 WETLAND SPECIALIST HOUR 


Work under this Item shall be for services of a Wetland Scientist, Wetland Ecologist, Restoration 
Ecologist, or other professional with similar qualifications hereafter referred to as the “Wetland 
Specialist.” 


“Wetland Mitigation” shall be used herein for applicable wetland work. For this project, 
applicable wetland work is for: 


The Wetland Specialist shall demonstrate knowledge and expertise to coordinate and oversee all 
work associated with the Wetland Mitigation as defined herein, as shown on the Plans, as 
required by permits, and as specified under the relevant Wetland Mitigation items. 


Regulatory monitoring reports following Final Acceptance of the Wetland Mitigation shall be 
per Item 755.76, Wetland Monitoring Reports. 


For all onsite work, the Wetland Specialist shall sign in and sign out with the Engineer. 


The Wetland Specialist shall not be from the same company as the company responsible for 
planting, seeding, and/or maintaining the wetland. 


QUALIFICATIONS 


The Wetland Specialist shall have a minimum of five (5) years of experience with construction 
and monitoring of wetland mitigation areas similar in size, type, and complexity to the Contract 
mitigation. When required by permits, at least ten (10) years of experience may be required. The 
Wetland Specialist shall be thoroughly versed in the Commonwealth of Massachusetts Wetlands 
Protection Act (MGL C.131, s.40), U.S. Army Corps of Engineers New England District 
Compensatory Mitigation Guidance, and all other relevant regulations of the Massachusetts 
Department of Environmental Protection and the U.S. Army Corps of Engineers New England 
District. 


SUBMITTALS - QUALIFICATION 


Within sixty (60) days following the Notice to Proceed, the Contractor shall provide proof of 
qualifications for the Wetland Specialist to the Engineer for approval. Submittals shall include, 
but not be limited to, the following: 

e Resume of the individual on-site implementing the Wetland Specialist work. If the 
Wetland Specialist changes over the course of the project, the new individual shall submit 
resume and qualifications for approval 30 days prior to doing any work on-site. 

e Resume of any personnel working on-site in place of the Wetland Specialist. Individual 
shall be approved prior to work on-site. 

e Narrative describing the company, its expertise, technical qualifications and experience 
with wetland construction. 

e At least three (3) references from prior work of a similar nature completed in the last five 
(5) years and by the individuals who will perform the work. Provide contact information 
for each reference including address, phone number and email. 
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ITEM 755.75 (Continued) 


e A summary of each reference project including nature of the work, project size, dates, 
and period of construction and monitoring, methodologies used, and summary of success 
(or not) in terms of meeting performance objectives. Summary shall include a minimum 
of one before and one after photo for each project. 


SUBMITTALS — DOCUMENTATION AND REPORTS 


Wetland Construction Oversight 


Wetland Specialist shall provide documentation of pre-existing conditions and wetland 
construction as specified below and as part of fulfilling the Scope of Work described below. 
Documentation shall include photos that are clear and legible. Photos are incidental to this item. 


e Site Walk Prior to Disturbance and Construction of Wetlands: Provide brief assessment 
with photos, including documentation of the existing wetlands to be impacted (both 
permanent and temporary), proposed wetland replication area, and reference/model 
wetland areas (typically an adjacent undisturbed wetland or the existing wetland to be 
impacted). Photos of existing wetlands that will be temporarily impacted shall include a 
view from at least 3 angles. 

e Excavation and Grading: Documentation shall include minimum of two photos of the 
excavated wetland and two photos after final grading prior to planting and seeding. For 
restoration areas, photos shall show soil preparation (i.e, tilling and grading), if 
applicable. 

e Approval of Subgrades: The Wetland Specialist shall inspect the sub-grade of the 
Replication Area to ensure that proper hydrology is likely to be established and shall 
provide the Engineer with written confirmation and photographs upon completion of 
subgrade excavation work. Written confirmation shall include recommended field 
adjustments, based on field observations, to achieve the desired hydrology and designed 
wetland system. 

e Planting and Seeding: Provide assessment and photos of vegetation upon completion of 
planting and seeding work. 

e Data logger output from Monitoring Wells shall be submitted with reports, if applicable 
and requested. 


Wetland construction documentation and reports shall be submitted with Request for Conditional 
Acceptance and for the Order of Conditions, Water Quality Certifications, and other regulatory 


permits as required. 


Requests for Acceptance of Work & Regulatory Compliance 


The Wetland Specialist shall submit the following documents if and as specified herein and 
under Item the relevant Wetland Mitigation items: 

e Request for Conditional Acceptance. 

e Request for Certificate of Compliance (Partial or Full) when applicable. 

e Request for Final Acceptance. 
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ITEM 755.75 (Continued) 


SCOPE OF WORK 


In the event of discrepancies with the applicable permits, the Wetland Specialist shall submit a 
Request for Information (RFI) to the Engineer. 


General 


The Wetland Specialist shall be responsible for the following: 


Review and have a comprehensive knowledge of the environmental permits relevant to 
the specific mitigation work being done so as to ensure compliance throughout the 
duration of the contract. 

Identify and inform the Contractor and Engineer of unique site conditions which may 
require adjustments to the schedule, design, or construction methods. For example, 
wildlife nesting, illegal dumping, or rare species. 

Identify and inform the Contractor and Engineer of any sediment or erosion control 
problems observed within mitigation areas. 

Advise so as to avoid impacts to adjacent areas and regulated wetland resources. 
Participate in necessary meetings as required by permits and when requested by the 
Engineer. 


Inspections & Construction Oversight 


The Wetland Specialist shall be responsible for, but not limited to, the following: 


Pre-Construction Site Walk 
o Following surveying, flagging, and staking of all relevant boundaries and 
elevations by the Contractor, the Wetland Specialist shall walk the site with the 
Engineer and the Contractor to review existing and proposed conditions, 
recommend changes if necessary, and approve the following: location and 
boundaries of the Mitigation Area, target elevations and grades, location of tree 
protection associated with the Mitigation Area, and final layout and limits of 
clearing for access route. 
o Select and mark snags, logs, and woody material to be retained for placement in 
the Wetland Mitigation, as appropriate. 
o Note invasive plants in and adjacent to Wetland Mitigation. 
o Provide summary report if and as specified under Wetland Mitigation items. 
Excavation, Soil Placement, Grading for Replication Areas 
o Approve excavated depth and grading for appropriate wetland hydrology, subsoil 
preparation, and finished grade of placed wetland soil. 
o Adjust grades as required and approve microtopography. If grades need to be 
adjusted, submit an RFI to the Engineer. 
o If requested by the Engineer, the Wetland Specialist shall inspect stockpiled 
wetland soil for moisture content and signs of undesirable weeds. 
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ITEM 755.75 (Continued) 


e Soil Protection and Restoration Measures for Restoration Areas 

o Review and approve methods of soil protection and restoration if required. 

o Confirm decompaction will adequately restore appropriate wetland hydrology. If 
decompaction measures need to be adjusted, submit an RFI to the Engineer. 

e Re-vegetation of Mitigation Area 

o Placement of woody material to be re-used. 

o Verify seed used complies with specifications and site conditions, determine 
limits for wetland seeding based on elevations, approve seeding and mulching 
methods, and collect seed tags to submit with Request for Conditional 
Acceptance. 

o Review planting methods (if applicable) prior to installation and oversee layout of 
wetland plants. 


Conditional Acceptance 


Upon completion of construction of the wetland, as part of the Request for Conditional 
Acceptance, the Wetland Specialist shall provide a brief narrative demonstrating that the wetland 
construction work was done according to plans (or how modified) and meets the conditions 
required for acceptance as specified under the Wetland Mitigation items. Submittal shall include 
a report and photo documention of pre-construction conditions, construction work, seeding, 
planting, and other work as specified under the Wetland Mitigation items. Photos of completed 
Wetland Restoration areas shall include the same views as the pre-construction reference photos. 


Upon receipt of a Request for Conditional Acceptance, the Engineer, the Wetland Specialist and 
regulatory representative (if required) shall assess the Wetland Mitigation and surrounding area 
to ensure that it meets the conditions specified under the Wetland Mitigation items. 


Upon approval, MassDOT will issue a letter of Conditional Acceptance. If the Wetland 
Mitigation work is not approved, MassDOT will issue a rejection letter requiring corrective 


action. The Wetland Specialist shall recommend corrective actions. 


Request for Certificate of Compliance 


If required, a Request for Certificate of Compliance shall be prepared and submitted to the 
Engineer immediately following Conditional Acceptance. Request shall be as specified under the 
relevant Wetland Mitigation items. 


Request for Final Acceptance 


Following one full growing season, the Wetland Specialist shall provide a brief narrative of the 
status of the Wetland Mitigation to be submitted with the Request for Final Acceptance. 


Upon receipt of the Request, the Engineer, the Wetland Specialist and regulatory representative 


(if required) shall assess the Wetland Mitigation and surrounding area to ensure that it meets the 
conditions specified under the relevant Wetland Mitigation items. 
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ITEM 755.75 (Continued) 


If the Wetland Mitigation is not approved, MassDOT will issue a rejection letter requiring 
corrective action. The Wetland Specialist shall recommend corrective actions. 


METHOD OF MEASUREMENT 


Item 755.75 Wetland Specialist shall be measured per hour for on-site service provided by the 
Wetland Specialist. 


Work shall include all inspections, photos, submittals, and associated tasks for construction and 
restoration oversight, narratives for Conditional and Final Acceptance, Request for Certificate of 
Compliance (Partial or Full) if required, documentation required for permits, and all other work 
specified above. Payment shall not include travel time or time spent off-site on reports. Decimal 
Pay Limits will be 0.25 hours. 


BASIS OF PAYMENT 
Item 755.75 Wetland Specialist shall be paid at the Contractor bid price for each hour, or fraction 
thereof, spent on-site to perform the work as described above. Reports and photo documentation 


are required for payment. 


Post wetland construction reports shall be per Item 755.76, Wetland Monitoring Reports. 
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ITEM 755.76 WETLANDS MONITORING REPORTS LUMP SUM 


Work under this item shall be for the submittal of Wetland Monitoring Reports following the 
completion of wetland construction and shall include all inspections, photos, and other work 
required to complete those reports as specified herein. 


“Wetland Mitigation” shall be used herein for applicable wetland work, whether Wetland 
Replication (creation of a new wetland) and/or Wetland Restoration (restoration after temporary 
impacts). 


The Contractor shall retain the services of a Wetland Scientist, Wetland Ecologist, Restoration 
Ecologist, or other professional with similar qualifications, hereafter referred to as the “Wetland 
Specialist,” to complete the Wetland Monitoring reports. Wetland Specialist shall meet 
requirements specified under Item 755.75 Wetland Specialist. 


All on-site Wetland Specialist services required to complete the construction and revegetation of 
the wetland replication, including preparation and submission of monitoring reports during 
construction, shall be per Item 755.75 Wetland Specialist. 

SCOPE OF WORK 


Post-Construction Wetland Monitoring Reports 


Final Acceptance of the wetland construction work as specified under item 755.35..shall initiate 
the beginning of the Monitoring Period. 


Inspections and reports shall be performed to ensure compliance with mitigation requirements 
defined under the relevant Wetland Mitigation items and with all applicable environmental 
permits. Monitoring reports shall cover the following: 


e Identification of all plant species present 

e Percent cover for each plant species and overall percent surface area cover by indigenous 
wetland plant species for replication area and upland 

e Description of the viability, health, and vigor of installed plants as well as volunteer plant 
species within the replication areas 

e Description of remedial measures taken to ensure criteria are met 

e Depth to apparent water table and/or depth of surface inundation, both as measured from 
the soil surface and data loggers, as appropriate. 

e A conclusion regarding the success of the wetland mitigation area relative to the 
performance standards at 310 CMR 10.55(4)(b) (unless varied), the design plans, and 
performance criteria established by MADEP in the variance conditions (when 
applicable), and the reference wetland. 

e Recommendation for a corrective plan of action if needed. 
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ITEM 755.76 (Continued) 


Reports shall be submitted to the Engineer as a digital copy in Portable Document Format (PDF) 
unless otherwise requested. Hard copies shall be provided as requested by the Engineer. All 
reports shall be marked with the applicable permit numbers and identifying information as 
required in the permits. Reports shall include photo documentation of the wetland/s being 
monitored and shall include a minimum of 3 views from different orientations. Views shall be 
labeled. 


Spring Reports, when required, shall be submitted to the Engineer by July 1 for dispersal to the 
appropriate permitting agencies. 


End of Year Reports (which may serve as the Fall Report) shall be based on inspections that 
occur prior to October 15". Reports shall be submitted to the Engineer no later than November 1 
of each year. 
Monitoring Reports shall be as follows for 2 years: 

o MassDEP: 2 Reports - (1 spring inspection I fall inspection). 
BASIS OF PAYMENT AND METHOD OF MEASUREMENT 
Item 755.76 Wetland Monitoring Reports and associated inspections shall be at the Contract unit 
price per Lump Sum and shall include all labor, materials, equipment, and all incidental costs 
required to complete the work. Lump Sum will be paid in equal installments of the Lump Sum 


divided by the number of reports submitted. Payment shall be upon submittal and acceptance of 
each report, based on the following schedule: 


e Year 1 =2 Reports 
e Year 2 = 2 Reports 
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ITEM 756. NPDES STORM WATER POLLUTION PREVENTION PLAN LUMP SUM 


This Item addresses the preparation and implementation of a Storm Water Pollution 
Prevention Plan required by the National Pollutant Discharge Elimination System (NPDES) 
and applicable Construction General Permit (CGP) issued by the U.S. Environmental 
Protection Agency (EPA). 


Pursuant to the Federal Clean Water Act, construction activities which disturb one acre or 
more are required to apply to the EPA for coverage under the NPDES General Permit for 
Storm Water Discharges from Construction Activities. On February 16, 2012 (77 FR 12286), 
EPA issued the final NPDES Construction General Permit (CGP) for construction activity. The 
Contractor shall be fully responsible for compliance with the CGP. Should a fine or penalty 
be assessed against it, or MassDOT, as a result of a local, state, or federal enforcement action 
due to non-compliance with the CGP, the Contractor shall take full responsibility. 


The NPDES CGP requires the submission of a Notice of Intent (NOI) to the EPA prior to 
the start of construction (defined as any activity which disturbs land, including clearing and 
grubbing). There is a fourteen (14) day review period commencing from the date on which EPA 
enters the Notice into their database. The Contractor is advised that, based on the review of the 
NOI, EPA may require additional information, including but not limited to, the submission of 
the Storm Water Pollution Prevention Plan (SWPPP) for review. Work may not commence on 
the project until final authorization has been granted by EPA. Any additional time required by 
EPA for review of submittals will not constitute a basis for claim of delay. 


In addition, if the project discharges to an Outstanding Resource Water, vernal pool, or is 
within a coastal ACEC as identified by the Massachusetts Department of Environmental 
Protection (DEP), a separate notification to DEP is required. DEP may also require 
submission of the Storm Water Pollution Prevention Plan for review and approval. Filing fees 
associated with the notification to DEP and, if required, the SWPPP filing to DEP shall be paid 
by the Contractor. 


The CGP also requires the preparation and implementation of a SWPPP in accordance with 
the afore-mentioned statutes and regulations. The Plan will include the CGP conditions and 
detailed descriptions of controls of erosion and sedimentation to be implemented during 
construction. It is the responsibility of the Contractor to prepare the SWPPP to meet the 
requirements of the most recently issued CGP. The Contractor shall submit the Plan to the 
Engineer for approval at least four (4) weeks prior to any site activities. It is the 
responsibility of the Contractor to comply with the CGP conditions and the conditions of any 
state Wetlands Protection Act Order, Water Quality Certification, Corps of Engineers Section 
404 Permit and other environmental permits applicable to the project and to include in the 
SWPPP the methods and means necessary to comply with applicable conditions of said 
permits (reference to Part 9.1.1 of the 2012 CGP). 


It is the responsibility of the Contractor to complete the SWPPP in accordance with the 
EPA CGP, provide all information required, and obtain any and all certifications as required 
by the CGP. Any amendments to the SWPPP required by site conditions, schedule changes, 
revised work, construction methodologies, and the like are the responsibility of the 
Contractor. 
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ITEM 756. (Continued) 
Amendments will require the approval of the Engineer prior to implementation. 


Included in the CGP conditions is the requirement for inspection of all erosion controls and site 
conditions on a weekly basis as well as after each incidence of rainfall exceeding 0.25 inches 
in twenty-four hours. For multi-day storms, EPA requires that an inspection must be 
performed during or after the first day of the event and after the end of the event. The CGP 
requires that inspections be performed by a qualified individual. MassDOT requires proof of 
completion of a 4 hour minimum sedimentation and erosion control training class current to the 
latest CGP. This individual can be, but not limited to, someone that is either a certified 
inspector, certified professional, or certified storm water inspector. The documentation 
shall be included as an appendix in the SWPPP. The Engineer must approve the contractor’s 
inspector. This individual shall be on-site during construction to perform these inspections. 
In addition, if the Engineer determines at any time that the inspector’s performance is 
inadequate, the Contractor shall provide an alternate inspector. Written weekly inspection 
forms, storm event inspection forms, and Monthly Summary Reports must be completed 
and provided to the Engineer. Monthly Summary Reports must include a summary of 
construction activities undertaken during the reporting period, general site conditions, 
erosion control maintenance and corrective actions taken, the anticipated schedule of 
construction activities for the next reporting period, any SWPPP amendments, and 
representative photographs. 


The Contractor is responsible for preparation of the Plan, all SWPPP certifications, 
inspections, reports and any and all corrective actions necessary to comply with the 
provisions of the CGP. Work associated with performance of inspections is not included 
under this Item. The Standard Specifications require adequate erosion control for the 
duration of the Contract. All Control measures must be properly selected, installed, and 
maintained in accordance with manufacturer specifications and good engineering practices. If 
periodic inspections or other information indicates a control has been used inappropriately or is 
no longer adequate, it is the responsibility of the Contractor to replace or modify the control 
for site conditions at no additional cost to the Department. Contractor must maintain all 
control measures and other protective measures in effective operating condition and shall 
consider replacement of erosion controls for each construction season. 


This Item addresses acceptable completion of the SWPPP, any revisions/amendments 
required during construction, and preparation of monthly reports. In addition, any erosion 
controls beyond those specified in bid items elsewhere in this contract which are selected by 
the Contractor to facilitate and/or address the Contractor’s schedule, methods and prosecution 
of the work shall be considered incidental to this item. 


The Contractor is advised The CGP provides specific requirements for temporary and 
final stabilization. This shall be incorporated into the project schedule. The permit defines 
specific deadline requirements for Initial Stabilization (“immediately”, i.e., no later than the 
end of the next work day following the day when earth-disturbing activities have 
temporarily or permanently ceased) and for Complete Stabilization Activities (no later than 
14 calendar days after the initiation of stabilization). Stabilization criteria for vegetative 
and non-vegetative measures are provided in the CGP. 
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ITEM 756. (Continued) 


The CGP requires the submission of a Notice of Termination (NOT) from all operators when 
final stabilization has been achieved, as well as removal and proper disposal of all 
construction materials, waste and waste handling devices, removal of all equipment and 
construction vehicles, removal of all temporary stormwater controls, etc. Approval of final 
stabilization by the Engineer and confirmation of submission of the NOT will be required 
prior to submission of the Resident Engineer’s Final Estimate. The permittee is required to 
use EPA’s electronic NOI system or “eNOI system” to prepare and submit NOT. The 
electronic NOT form can be found at https://www.epa.gov/npdes/stormwater-discharges- 
construction-activities#ereporting . If you are given approval by the EPA Regional Office to 
use a paper NOT, you must complete the form in Appendix K of the 2012 CGP. 


Basis of Payment 


Payment for all work under this Item shall be made at the contract unit price, lump sum, which 
shall include all work detailed above, including Plan preparation, required revisions, 
revisions/addenda during construction, monthly reports and filing fees. 


Payment of fifty (50) % of the contract price shall be made upon acceptance of the 
Stormwater Pollution Prevention plan. Payment of forty (40) % of the contract price shall be 
made in equal installments for implementation of the Stormwater Pollution Prevention plan. 
Payment of the final ten (10) % of the contract price shall be paid upon satisfactory 
submissions of a Notice of termination (NOT) when final stabilization has been achieved. 
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ITEM 759. BIORETENTION AREA LUMP SUM 


The work under this Item shall conform to the relevant provisions of Subsection 751, M1.05.0: 
Loam, Soils and Borrow Materials, M1.06.0 Organic Soil Additives, M9.50.0: Geotextile Fabrics 
of the Standard Specifications and the following: 


Work shall consist of furnishing and installing geotextile for bioretention areas and bioretention 
soil mix. 


SUBMITTALS AND MATERIALS 

No materials shall be delivered until the required submittals have been approved by the 
Engineer. Delivered materials shall match the approved samples. Approval of test results does 
not constitute final acceptance. 

Contractor shall submit to the Engineer samples and certified test results no sooner than 60 days 
prior to application of compost. Vender certification that material delivered meets the test results 
shall be submitted if requested. 


Bioretention Soil: 


Bioretention Area Engineered Soil Mix: The soil mix for bioretention areas should be a mixture 
of sand compost and soil. 


40 % Sand; 
20-30% Topsoil; and 
30-40% Compost. 
The soil mix must be uniform, free of stones, stumps, roots or similar objects larger than 2 
inches. Clay content should not exceed 5%. 
Soil pH should generally be between 5.5-6.5, a range that is optimal for microbial activity and 


adsorption of nitrogen, phosphorus, and other pollutants. 


Use soils with 1.5% to 3% organic content and maximum 500-ppm soluble salts. 


The sand component should be gravelly sand that meets ASTM D 422. 


Sieve Size Percent Passing 
2-inch 100 
¥%-inch 70-100 
Y%-inch 50-80 
U.S. No. 40 15-40 
U.S. No. 200 0-3 


The topsoil component shall be a sandy loam, loamy sand or loam texture. 
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ITEM 759. (Continued) 


The compost component must be processed from yard waste in accordance with MassDEP 
Guidelines (see http://www.mass.gov/dep/recycle/reduce/leafguid.doc). The compost shall not 
contain biosolids. 


Compost shall be cured a minimum of nine months. 
Geotextile Fabric for Bioretention Areas: 


Subsurface Drainage Geotextile: Nonwoven needle-punched geotextile, manufactured for 
subsurface drainage applications, made from polyolefins or polyesters; with elongation greater 
than 50 percent; complying with AASHTO M 288 and the following, measured per test methods 
referenced: 

1. Survivability: Class 2; AASHTO M 288. 

2. Grab Tensile Strength: 157 Ibf; ASTM D 4632. 

3. Sewn Seam Strength: 142 lbf ; ASTM D 4632. 

4. Tear Strength: 56 lbf ; ASTM D 4533. 

5. Puncture Strength: 56 lbf ; ASTM D 4833. 

6. Apparent Opening Size: No. 40 sieve, maximum; ASTM D 4751. 

7. UV Stability: 50 percent after 500 hours' exposure; ASTM D 4355. 


Drainage Stone: 

Drainage stone shall be installed prior to geotextile fabric. Drainage stone shall meet the 
requirements of M2.01.4 *4” stone. 

CONSTRUCTION METHODS 


Engineer shall inspect elevation of subgrade and drainage stone layers prior to installation of 
geotextile for bioretention areas and bioretention soil mix. 


Geotextile for bioretention areas shall be installed in accordance with the drawings and the 
manufacturers recommendations. 


Install bioretention soil in the locations and depths shown on the drawings. Placement of planting 
soil shall be in lifts of 12 to 18 inches, loosely compacted (tamped lightly with a dozer or 
backhoe bucket). 


Contractor shall manage stormwater flow in basin to allow for basin bottom seed mix to 
germinate. 
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ITEM 759. (Continued) 
BASIS OF PAYMENT 


Bioretention area shall be paid for at the Contract unit price lump sum, which price shall include 
all labor, materials, equipment and incidental costs required to complete the work. 


Bioretention area shall be lump sum for bioretention soil mix and geotextile fabric. 


Excavation for topsoil within the bioretention area shall be paid in 120.1 Unclassified Excavation 
and excavation beyond topsoil shall be paid in Item 120. Earth Excavation in cubic yards. 


Drainage stone shall be paid in 156 Crushed Stone tons. 
Seeding for bioretention area base shall be paid in 765.553 Riparian Mix pounds. 
Riparian mix seeding shall be paid in 765.635 Native Seed Establishment square yards. 


Planting at the bioretention area shall be paid in individual tree and shrub item numbers per each. 
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ITEM 765.21 ANNUAL COVER CROP FOR NATIVE SEEDING POUND 


Work under this item shall be in according with Subsection 765 of the Standard Specifications 
and the following. 


DESCRIPTION 


Work consists of furnishing and applying the appropriate annual grass to be seeded as a cover 
crop in conjunction with upland native seeding and at the rate specified herein. 


A cover crop shall be used for following conditions: 
e when specified under Application Rate for the permanent native upland seed mix 
e for slopes 2:1 or steeper and an annual is not already specified as part of the permanent 
mix 


e when seeding out of season and the native seed mix does not already specify an annual 
e as required to prevent erosion until the permanent seed establishes. 


A cover crop is not necessary for wetland seeding and is not typically necessary for soil 
stabilization when seeding in conjunction with a compost blanket application. 


Annual rye (Lolium multiflorum) will not be accepted as an annual cover crop. 

Using annual rye or exceeding the application rate such that a dense stand of annual grasses 
prevents germination of the native grasses will require mowing of annual grasses. In this 
instance, mowing of cover crop will be incidental to this item. 

Seed and Application Rate 


Add 30 pounds/acre of the following seed based on seeding season: 


Avena sativa (Grain Oats): 1 January to 31 July 
Cecale cereale (Grain Rye): 1 August to 31 December 


METHOD OF MEASUREMENT AND BASIS OF PAYMENT 


Annual Cover Crop will be measured for payment per pound of seed per pound of seed, 
complete in place. 


Annual Cover Crop will be paid at the contract unit price per pound upon approval of seed bag 
tags or other documentation of correct application rate and species, and upon acceptance of a 


satisfactory stand of annual grasses three weeks following seeding. 


Application and care of cover crop will be paid for separately under Item 765.635 Native 
Seeding and Establishment 
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ITEM 765.451 NATIVE SEED MIX/ PART SHADE ROADSIDE MIX POUND 


Work under this item shall consist of furnishing the mix(es) specified below in the required 
quantity. 


SUBMITTALS 


1) 


2) 


3) 


4) 


5) 


Pre-Verification of Seed Availability. Within 30 days after the Notice to Proceed, the 
Contractor shall submit to the Engineer the supplier’s verification of availability of seed 
species in the required quantities and for the anticipated date of seeding. Verification shall 
be on the supplier’s letterhead and notarized by the supplier’s notary. Species not expected 
to be available should be noted and substitutions recommended. 


Final Verification of Seed Availability. No earlier than 21 days prior to ordering, the 
Contractor shall submit to the Engineer the supplier’s verification of availability of seed 
species and in the required quantities. Verification shall be on the supplier’s letterhead and 
notarized by the supplier’s notary. A copy of this submittal shall be forwarded to the 
MassDOT Landscape Design Section. Substitutions or changes in the mix at this time must 
be approved by MassDOT Landscape Design Section. 


Seed Worksheet provided herein shall be submitted to the Engineer prior to ordering seed 
to determine the number of pounds of Pure Live Seed required. 


Seed Tags. The contractor shall submit original seed tags from each bag of seed used on the 
project or ensure that each tag is photo documented by the Engineer while on the unopened 
bag. 


Number of tags submitted must correspond to number of bags delivered. 


Species listed on the seed tag shall match the Final Verification of Seed Availability 
(Submittal #2) unless approved otherwise. Tag must include: variety and species name; lot 
number; purity; percentage of inert matter; percentage of weeds, noxious seeds, and other 
crop seeds; germination, dormant or hard seed; total viability; origin of seed; germination 
test date, net weight, and name and address of seller. The origin of seed must be listed on 
the seed tag for all species in the mix to provide verification of original (generation 0) seed 
source. The smallest known geographic area (township, county, ecotype region, etc.) shall 
be listed. Ecotypes and cultivars shall be as close to Massachusetts as possible and 
appropriate to the site conditions. 


A copy of this submittal shall be forwarded to the MassDOT Landscape Design Section. 


Verification of Seed Delivery. Prior to payment, contractor shall submit the Seed Delivery 
Verification form contained within the contract or the Supplier’s Verification on company 
letterhead or a bill of lading. Supplier verification must include all information requested 
on the Verification form within this contract. The bill of lading must include variety and 
species name, lot number, net weight shipped, date of sale, invoice, project or seeding 
location, and name and address of Supplier. All information must be filled in and complete 
for acceptance. Information must match the seed tags and quantity of seed used on the job. 
A copy of this submittal shall be forwarded to the MassDOT Landscape Design Section 
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ITEM 765.451 (Continued) 


6) Seed Sample. If requested or if seed is from a previously opened bag, the contractor may be 
asked to submit to the Engineer a sample of seed from the seed bag (1-2 cups) at the time 
of seeding. 


SEEDING SEASON 


The appropriate seeding seasons are: 
Spring: April 1 - May 15 
Fall: October 1 - December | for dormant seeding 


PERMANENT SEED MIX(ES) 


Calculating Pure Live Seed (PLS) 


Quantities specified are PURE LIVE SEED. Greater quantities of ordered seed may be required 
to achieve actual specified seeding rates. 


Pure Live Seed (PLS) is defined as a percentage calculated by multiplying the percent of pure 
seed by the percent of viable seed (total germination, hard seed, and dormant seed). For example: 


If a seed label indicates 90% purity, 78% germination, 10% hard seed, and 2% dormancy, it is 
calculated to be 90% x [78 + 10+ 2]% =81% PLS. 


Therefore, each pound of PLS would need 1 pound / 0.81 = 1.2 pounds of seed with a 90% 
purity and 90% total germination 


Calculating Pure Live Seed (PLS) 


Quantities specified are PURE LIVE SEED. Greater quantities of ordered seed may be required 
to achieve actual specified seeding rates. 


Pure Live Seed (PLS) is defined as a percentage calculated by multiplying the percent of pure 
seed by the percent of viable seed (total germination, hard seed, and dormant seed). For example: 


If a seed label indicates 90% purity, 78% germination, 10% hard seed, and 2% dormancy, it 
is calculated to be 90% x [78 + 10 +2]% =81% PLS. 


Therefore, each pound of PLS would need 1 pound / 0.81 = 1.2 pounds of seed with a 90% 
purity and 90% total germination 
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ITEM 765.451 (Continued) 


Seed Mix(es) shall be as specified below. Ecotypes and cultivars shall be as close to 
Massachusetts as possible and appropriate to the site conditions. 


765.451 Part Shade Roadside Mix 


Festuca rubra 

Elymus virginicus 
Schizachyrium scoparium 
Panicum virgatum 

Panicum clandestinum 'Tioga' 
Carex vulpinoidea 

Agrostis perennans 

Juncus effusus 


Chamaecrista fasciculata 
Penstemon digitalis 

Zizia aurea 

Desmodium canadense 
Solidago bicolor 

Solidago caesia 

Rudbeckia hirta-VT ecotype 
Aster novae-angliae 
Solidago odora 

Aster divaricatus 

Heliopsis helianthoides 
Pycnanthemum tenuifolium 
Monarda fistulosa 
Eupatorium perfoliatum 
Aster lateriflorus 


Common Name 


Creeping Red Fescue 
Virginia Wild Rye 
Little Blue Stem 
Switch Grass 

Deer Tongue 'Tioga' 
Fox Sedge 

Upland Bentgrass 
Soft Rush 


Partridge Pea 
Beard-tongue 

Golden Alexanders 

Showy Tick Trefoil 

White Goldenrod 
Woodland Goldenrod 
Black-eyed Susan-VT ecotype 
New England Aster 
Licorice Scented Goldenrod 
White Wood Aster 

Ox-Eye Sunflower 

Slender Mountain Mint 
Wild Bergamot 

Boneset 

Calico Aster 


Oenothera fruticosa var. fruticosa Sundrops 


% PLS by 
Weight 


25.70% 
24.00% 
22.50% 
10.00% 
7.00% 
2.00% 
2.00% 
0.20% 
93.40% 


3.00% 
1.00% 
0.30% 
0.30% 
0.20% 
0.20% 
0.20% 
0.20% 
0.20% 
0.20% 
0.20% 
0.20% 
0.10% 
0.10% 
0.10% 
0.10% 


100.00% 


Seeding Rate: 15.0 Ibs PLS/Acre 


FOR USE WITH SLOPES: Add 30 lbs/acre of a cover crop. For a cover crop use either grain 
oats (1 Jan to 31 July) or grain rye (1 Aug to 31 Dec). 
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Application Rate 


Part Shade Roadside mix: 15 lbs/acre PLS. In addition, apply 30 pounds of cover crop (grain 
oats or grain rye) as appropriate to the season. 


Any species substitutions shall be with a species having similar characteristics and function. 
Substitutions must be approved by MassDOT Landscape Design Section per the documentation 
submittal process. 


50% Increase Adjustment for Field Conditions 


Seeding under the following conditions requires a 50% increase in the permanent mix at the time 
of construction: 
e Seeding out of season 
OR 
e Seeding after Compost Blanket has been applied (unless already increased for out of 
season). 


METHOD OF MEASUREMENT AND BASIS OF PAYMENT 


Native seed part shade roadside mix will be measured for payment by the pound of Pure Live 
Seed delivered and complete in place. 


Native seed part shade roadside mix will be paid at the contract unit price per pound of Pure Live 
Seed delivered upon approval of all Seed Submittal Documentation. Overseeding required to 


correct poor germination or establishment shall be incidental to the item. 


Cover crop not included as part of the permanent mix composition will be paid for under Item 
763.21; 


Application and care of native seed mix will be paid for separately under Item 765.635 Native 
Seeding and Establishment. 
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ITEM 765.451 (Continued) 
NATIVE SEED WORKSHEET 


Project Description: Project No: 


Contractor: Contract No: 


Seed Mix Number & Description: 


Contractor: Complete Prior To Ordering 


Pounds of Seed Required Per Contract: 
Ibs./acre for Acre(s) OR SY 
Additional 50% increase if required (out of season or seeding over compost blanket): 
Ibs. Total Seed Required 
Calculated Quantity for Pure Live Seed (PLS! ): 


Total Pounds PLS 


Engineer: Verification at Time of Application 


Number pounds delivered to site”: Date(s): 


Actual Seed Bag Tag/s Received or photo documented by Engineer: 


’ PLS=% pure seed x % viable seed (total germination, hard seed, and dormant seed). 
?Quantity delivered should match pounds Total Pounds PLS and Verification of Seed Delivery. Pounds 
should be shown on each Seed Tag. 
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SUPPLIER VERIFICATION OF SEED DELIVERY FOR MASSDOT PROJECTS 


Date 


We hereby certify that (Seed Supplier): 


Furnished to (Contractor): 


For use on: (Project Description) 


Project #: Contract #: 


Pounds of Pure Live Seed: 


Of Mix (Description): 


Lot Number 


The material was delivered on (Date) 


The labels and contents meet all State and Federal regulations. The mixture consists of the following species, 
including cultivars (as applicable) and ecotype region, and at the following percentages (may be attached 
separately): 


Name (print): Title: 


Supplier: 


Signature and Seal: 
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ITEM 765.553 SEED — WETLAND RIPARIAN MIX POUND 


Work under this item shall consist of furnishing the mix(es) specified below in the required 
quantity. 


SUBMITTALS 


1) 


2) 


3) 


4) 


5) 


Pre-Verification of Seed Availability. Within 30 days after the Notice to Proceed, the 
Contractor shall submit to the Engineer the supplier’s verification of availability of seed 
species in the required quantities and for the anticipated date of seeding. Verification shall 
be on the supplier’s letterhead and notarized by the supplier’s notary. Species not expected 
to be available should be noted and substitutions recommended. 


Final Verification of Seed Availability. No earlier than 21 days prior to ordering, the 
Contractor shall submit to the Engineer the supplier’s verification of availability of seed 
species and in the required quantities. Verification shall be on the supplier’s letterhead and 
notarized by the supplier’s notary. A copy of this submittal shall be forwarded to the 
MassDOT Landscape Design Section. Substitutions or changes in the mix at this time must 
be approved by MassDOT Landscape Design Section. 


Seed Worksheet provided herein shall be submitted to the Engineer prior to ordering seed 
to determine the number of pounds of Pure Live Seed required. 


Seed Tags. The contractor shall submit original seed tags from each bag of seed used on the 
project or ensure that each tag is photo documented by the Engineer while on the unopened 
bag. 


Number of tags submitted must correspond to number of bags delivered. 


Species listed on the seed tag shall match the Final Verification of Seed Availability 
(Submittal #2) unless approved otherwise. Tag must include: variety and species name; lot 
number; purity; percentage of inert matter; percentage of weeds, noxious seeds, and other 
crop seeds; germination, dormant or hard seed; total viability; origin of seed; germination 
test date, net weight, and name and address of seller. The origin of seed must be listed on 
the seed tag for all species in the mix to provide verification of original (generation 0) seed 
source. The smallest known geographic area (township, county, ecotype region, etc.) shall 
be listed. Ecotypes and cultivars shall be as close to Massachusetts as possible and 
appropriate to the site conditions. 


A copy of this submittal shall be forwarded to the MassDOT Landscape Design Section. 


Verification of Seed Delivery. Prior to payment, contractor shall submit the Seed Delivery 
Verification form contained within the contract or the Supplier’s Verification on company 
letterhead or a bill of lading. Supplier verification must include all information requested 
on the Verification form within this contract. The bill of lading must include variety and 
species name, lot number, net weight shipped, date of sale, invoice, project or seeding 
location, and name and address of Supplier. All information must be filled in and complete 
for acceptance. Information must match the seed tags and quantity of seed used on the job. 
A copy of this submittal shall be forwarded to the MassDOT Landscape Design Section 
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ITEM 765.553 (Continued) 


6) Seed Sample. If requested or if seed is from a previously opened bag, the contractor may be 
asked to submit to the Engineer a sample of seed from the seed bag (1-2 cups) at the time 
of seeding. 


SEEDING SEASON 


The appropriate seeding seasons are: 
Spring: April 1 - May 15 
Fall: October 1 - December | for dormant seeding 


PERMANENT SEED MIX(ES) 


Calculating Pure Live Seed (PLS) 


Quantities specified are PURE LIVE SEED. Greater quantities of ordered seed may be required 
to achieve actual specified seeding rates. 


Pure Live Seed (PLS) is defined as a percentage calculated by multiplying the percent of pure 
seed by the percent of viable seed (total germination, hard seed, and dormant seed). For example: 


If a seed label indicates 90% purity, 78% germination, 10% hard seed, and 2% dormancy, 
it is calculated to be 90% x [78 + 10 + 2]% =81% PLS. 


Therefore, each pound of PLS would need 1 pound / 0.81 = 1.2 pounds of seed with a 
90% purity and 90% total germination 


Therefore, each pound of PLS would need 1 pound / 0.81 = 1.2 pounds of seed with a 90% 
purity and 90% total germination Calculating Pure Live Seed (PLS) 


Quantities specified are PURE LIVE SEED. Greater quantities of ordered seed may be required 
to achieve actual specified seeding rates. 


Pure Live Seed (PLS) is defined as a percentage calculated by multiplying the percent of pure 
seed by the percent of viable seed (total germination, hard seed, and dormant seed). For example: 


If a seed label indicates 90% purity, 78% germination, 10% hard seed, and 2% dormancy, it 
is calculated to be 90% x [78 + 10 + 2]% =81% PLS. 


Therefore, each pound of PLS would need 1 pound / 0.81 = 1.2 pounds of seed with a 90% 
purity and 90% total germination 
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ITEM 765.553 (Continued) 


Seed Mix(es) shall be as specified below. Ecotypes and cultivars shall be as close to 
Massachusetts as possible and appropriate to the site conditions. 


Mix 765.553 


Grass 


Herb/Forb 


Seeding Rate: 


Wetland — Riparian Mix 


Botanical Name 


Sorghastrum nutans NY Eco 
Schizachyrium scoparium 
Elymus riparius 

Elymus virginicus 

Panicum clandestinum ‘Tioga 
Andropogon gerardii NY Eco 
Carex vulpinoidea 

Panicum virgatum 

Juncus effusus 

Agrostis perennans 

Scirpus atrovirens 


Chamaecrista fasciculata 


Verbena hastata 
Asclepias incarnata 
Heliopsis helianthoides 
Eupatorium perfoliatum 
Aster umbellatus 

Aster prenanthoides 
Aster puniceus 

Aster novae-angliae 
Eupatortum maculatum 
Monarda fistulosa 
Vernonia noveboracensis 


% PLS 
By 
Common Name Weight 
Indiangrass NY Ecotype 14.00% 
Little Blue Stem 14.00% 
Riverbank Wild Rye 10.00% 
Virginia Wild Rye 10.00% 
Deer Tongue 'Tioga' 9.00% 
Big Bluestem NY Eco 8.00% 
Fox Sedge 7.00% 
Switchgrass 3.00% 
Soft Rush 2.00% 
Upland Bentgrass 2.00% 
Green Bulrush 1.00% 
80.00% 
Partridge Pea 3.00% 
Blue Vervain 3.00% 
Swamp Milkweed 3.00% 
Ox-Eye Sunflower 2.00% 
Boneset 2.00% 
Flat Topped White Aster 1.00% 
Zig Zag Aster 1.00% 
Aster — Swamp 1.00% 
New England Aster 1.00% 
Joe-pye Weed 1.00% 
Wild Bergamot 1.00% 
New York Ironweed 1.00% 
20.00% 
100.00% 


Species ecotype shall be as native to New England region as possible. Apply this mix at 20 Ibs 


PLS/acre. 
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Application Rate 
Part Shade Roadside mix: 20 lbs/acre PLS. 


Any species substitutions shall be with a species having similar characteristics and function. 
Substitutions must be approved by MassDOT Landscape Design Section per the documentation 
submittal process. 


50% Increase Adjustment for Field Conditions 


Seeding under the following conditions requires a 50% increase in the permanent mix at the time 
of construction: 
e Seeding out of season 
OR 
e Seeding after Compost Blanket has been applied (unless already increased for out of 
season). 


METHOD OF MEASUREMENT AND BASIS OF PAYMENT 


Wetland riparian mix will be measured for payment by the pound of Pure Live Seed delivered 
and complete in place. 


Wetland riparian mix will be paid at the contract unit price per pound of Pure Live Seed 
delivered upon approval of all Seed Submittal Documentation. Overseeding required to correct 


poor germination or establishment shall be incidental to the item. 


Cover crop not included as part of the permanent mix composition will be paid for under Item 
765.21. 


Application and care of native seed mix will be paid for separately under Item 765.635 Native 
Seeding and Establishment. 
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SUPPLIER VERIFICATION OF SEED DELIVERY FOR MASSDOT PROJECTS 


Date 


We hereby certify that (Seed Supplier): 


Furnished to (Contractor): 


For use on: (Project Description) 


Project #: Contract #: 


Pounds of Pure Live Seed: 


Of Mix (Description): 


Lot Number 


The material was delivered on (Date) 


The labels and contents meet all State and Federal regulations. The mixture consists of the following species, 
including cultivars (as applicable) and ecotype region, and at the following percentages (may be attached 
separately): 


Name (print): Title: 


Supplier: 


Signature and Seal: 
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NATIVE SEED WORKSHEET 


Project Description: Project No: 


Contractor: Contract No: 


Seed Mix Number & Description: 


Contractor: Complete Prior To Ordering 


Pounds of Seed Required Per Contract: 
Ibs./acre for Acre(s) OR SY 

Additional 50% increase if required (out of season or seeding over compost blanket): 
Ibs. Total Seed Required 

Calculated Quantity for Pure Live Seed (PLS! ): 


Total Pounds PLS 


Engineer: Verification at Time of Application 


Number pounds delivered to site”: Date(s): 


Actual Seed Bag Tag/s Received or photo documented by Engineer: 


’ PLS=% pure seed x % viable seed (total germination, hard seed, and dormant seed). 
?Quantity delivered should match pounds Total Pounds PLS and Verification of Seed Delivery. Pounds 
should be shown on each Seed Tag. 
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ITEM 765.635 NATIVE SEEDING AND ESTABLISHMENT SQUARE YARD 


Work shall conform to the relevant provisions of Subsections 765 and 767 of the Standard 
Specifications and the following: 


The work under this item shall consist of seeding, mowing, and other care to establish a stand of 
grass in the areas shown on the plans or as required by the Engineer. For the purposes of these 
specifications, the term “grass” shall apply to all the forbs, grasses, sedges, and rushes included 
in the materials. 


QUALIFICATIONS 


Seeding shall be done by a company having a minimum of five years of experience with native 
seed establishment. Prior to beginning work, the seeding Contractor shall furnish proof of 
qualifications to the Engineer for approval. Proof of qualifications shall include providing 
documentation (photos and contacts) to demonstrate knowledge and expertise with native 
seeding and establishment and proof of having completed successful native seeding projects. 


SEEDING SEASON 
Seeding seasons for native mixes is April | - May 15 and October 1 - December 1 for dormant 
seeding. Written approval must be obtained for seeding outside the seeding season and, if 


approved, the permanent seed rate shall be increased by 50%. 


Seeding season for cover crops shall be grain oats January 1 — July 31 and grain rye August 1 — 
December 1. 


MATERIAL AND SUBMITTALS 


Seed Mixes and Submittals shall be per the item(s) for permanent and annual (cover crop) seed 
mixes. 


Compost Blanket, if used, shall meet the material and submittal requirements for that item. 


Hydromulch shall be wood fiber or straw applied per the Standard Specifications and at the 
rates specified below and per the manufacturer. 


A certified statement shall be furnished, prior to start of work, to the Engineer by the Contractor 
as to the number of pounds of hydromulch, tackifier, and seed, per 100 gallons of water and as 
applicable to products used. This statement should also specify the number of square yards of 
seeding that can be covered with the solution specified above. 


Fertilizer 


No fertilizers shall be applied. 
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Water 


Water, including hose and all other watering equipment required for the work, shall be furnished 
by the Contractor to the site at no additional cost. Water shall be suitable for irrigation and free 
from ingredients harmful to plant life. All plants injured or work damaged due to the lack of 
water or the use of too much water shall be the Contractor's responsibility to correct. 


SEEDING 


Hand broadcast method shall be used for all areas smaller than half an acre and when specified 
on the plans for areas over half an acre. 


Seeding shall occur within 72 hours of placement of loam and final grading or the Contractor 
shall propose a reasonable, alternative schedule that shall be approved by the Engineer. 


SURFACE PREPARATION 


No seeding or soil preparation shall be done if soils are muddy or dry and compacted. Bare soils 
shall be raked to remove large stiff clods, lumps, brush, roots, stumps, litter and other foreign 
matter. Ruts and depressions shall be filled with additional loam or compost and the soil shall be 
re-graded to a relatively smooth finish corresponding to the required grades. 


When seeding over existing or compacted soil or soil that has sat bare for more than 30 days, 
surface will be prepared by tilling or raking to a minimum depth of 2 inches prior to seeding and 
prior to Compost Blanket application (when applied). 


Surface preparation shall be compensated for under for loam placement or topsoil rehandled and 
spread as appropriate to the project. 


Jute or coir mesh, when specified in the contract, shall be placed after seeding and per the 
Standard Specifications and the manufacturer’s instruction. 


Surface preparation shall be approved by the Engineer prior to seeding. 
SEEDING OVER VARIOUS SUBSTRATES 


Loam: Seeding shall occur within 72 hours of loam placement to prevent loss of topsoil. Seed 
shall be manually broadcast for areas less than half an acre (each area, not cumulative area) and 
when specified on the plans. Broadcasting shall be immediately followed by hydromulching as 
specified below. When not specified on the plans, larger areas may be hydroseeded as specified 
below. 


Compost Blanket: Compost Blanket shall be applied as specified under that item. Seed should be 
hand broadcast at the same time as compost application to ensure a thin cover of compost over 
seed. 
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When seeding is done after application of Compost Blanket the rate shall be increased by 50%. If 
the Compost Blanket is applied after December 1, seed shall be broadcast or hydroseeding over 
the compost in the Spring and the rate increased by 50% specified under Seed Application. 


Compost Mulch over Modified Rock: Compost Mulch and seed shall be applied as specified 
under that item. No hydromulch is required. 


COVER CROP 


Cover crop shall be used when seeding out of season, when specified with the permanent native 
seed mix under that item, and as required to prevent erosion until the permanent seed establishes. 
A cover crop should not be used with a steep slope mix or other permanent mix which already 
contains either cereal rye or oats in the composition of the mix. A cover crop is not necessary for 
wetland seeding and is not typically necessary for soil stabilization when seeding in conjunction 
with a compost blanket application. 


SEED APPLICATION 
All seed shall be mulched as specified herein. 


Seed application shall be by broadcast seeding or by hydroseeding as described below. 


Broadcast Seeding 


Seed shall be broadcast spread using a cyclone or whirlwind seeder or hand broadcast. Small or 
light-seeded species such as bluestem may be mixed with approved filler to achieve an even 
distribution. Seed shall not be broadcast when wind velocities are greater than 15 mph. 


Broadcast seeding shall be undertaken in two separate passes at ninety degrees to each other. 
One-half the seeding rate shall be applied in each direction (horizontally and vertically). To 
ensure seed to soil contact with broadcasting of seed, seeding shall be followed by rolling or 
tracking with equipment approved by the Engineer. 


Broadcast seed shall be mulched with weed-free straw mulch unless seeding is done as part of 
Compost Blanket in which case it shall be as specified above under seeding with Compost 


Blanket application. Hydromulching shall be as specified under Hydromulching. 


Hydroseeding and Hydromulching 


Hydroseed and mulching shall be per the manufacturer’s directions and as follows. 


Hydroseeding shall only be used for sites over half an acre in size or with permission of the 
Engineer. 
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Tank and hoses shall be cleaned from all previous hydroseeding and hydromulching projects. 
Seed shall be mixed into the slurry immediately before application and slurry applied within 30 
minutes after seeds have been placed in the tank. Once seed has been placed in the tank, tank 
shall be agitated only enough to mix the seeds and keep slurry from separating. 


A 2-step process shall be used for seeding in conjunction with hydromulch. Seed shall be applied 
with 500 Ibs/acre of hydromulch in the first pass. A second pass with 1,000 lbs/ acre of 
hydromulch shall be applied in a second pass. Each pass shall be applied in a different direction. 


Once the seed has been added to the tank mixture a one-hour time limit is set for spreading the 
mixture on the soil. Once the one hour has passed the excess mixture must be discarded. 


For broadcast seeding, hydromulch shall be applied immediately following seeding at a rate of 
1,000 lbs/acre. Tank shall be cleaned from any previous hydroseeding. 


CARE DURING GERMINATION AND ESTABLISHMENT 


Contractor shall care for seeded areas as necessary for successful germination. Care will include 
watering and weed control as necessary to achieve establishment of the specified seeded species 
after one growing season as specified below. 


The contractor shall maintain the stand of grasses to ensure healthy growth of the seeded species. 
Work shall include mowing or weed-whacking for weed control, watering if necessary, and 
removal of invasive plants. 


Watering shall be sufficient to achieve soil moisture to a depth of 2 inches or more and such 
moisture is uniform. Method of watering shall not erode or damage soil or grassed surfaces. 


General Weed Control: Unless otherwise directed, mowing shall be as specified under Mowing 
for Weed Control for seed establishment. Weeds shall be mowed prior to weeds setting seed (by 
the end of July unless otherwise approved). 


Control of Invasive and Aggressive Weeds: Invasive and aggressive weeds, including but not 
limited to mugwort, ragweed, knapweed, foxtail, crabgrass, and chicory must be cut or treated 
prior to going to seed. Herbicide treatment must be coordinated with MassDOT. Undesired 
species (such as chicory) introduced due to use of incorrect seed mix shall be removed at the 
Contractor’s expense. 


MOWING FOR WEED CONTROL 
Mowing for weed control shall be completed after weeds have sprouted and show leaf and bud 


growth, but prior to setting seed, generally between July 7 and August 1%, unless directed 
otherwise by the MassDOT Landscape Architect and the Engineer. 
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Mowing height shall be as needed for weed control, generally to a height of 8 inches and not 
below 4 inches, unless directed otherwise. Mowing shall be with a brush hog mower or string 
trimmer other approved equipment. Conventional lawn mowers which cannot achieve the 
appropriate cut shall not be used. 


Contractor shall give 48-hour notice prior to mowing work. Mowing shall only occur in dry 
sunny weather. Litter pickup should occur prior to mowing in all areas. If required, cut grass 
shall be raked and removed. Litter pickup and raking and removal of grass shall be incidental to 
the work. 


Mowing equipment shall be approved by the Engineer prior to work. 
OVER-SEEDING 


Areas of bare ground greater than 2-3 feet in diameter shall be over-seeded with the specified 
mix during the appropriate season for seeding. Where required for overseeding mowing shall be 
as close to the soil as possible. Soil that is compacted shall be raked or otherwise roughened prior 
to over-seeding. 

Over-seeding rates and methods shall those specified above under Materials and Methods. 
Following over-seeding, soil shall be lightly tamped to ensure seed to soil contact and areas shall 
be mulched with straw mulch and watered with a fine mist to moisten soil to a depth of at least 2 
inches. 


Over-seeding, mulch, watering, and all work for over-seeding shall be incidental. 
DETERMINING SATISFACTORY GRASS ESTABLISHMENT 


A well-established stand of the specified seeded species as determined by the Engineer and the 
MassDOT Landscape Architect will be required for Final Acceptance. The expectation is that an 
acceptable number and variety of the desired permanent seeded species (not the cover crop) will 
be visible. Generally: 

e A minimum of 75% coverage by the specified permanent seeded species after one 
growing season. Of that percentage, generally, depending on the mix species: 

o At least 3 types of the permanent seeded grass species shall be visible. 

co At least 3 species of wildflowers shall be visible. 
There will be no significant gaps or bare soil (generally 2-3 feet in diameter or greater). 
There will be no more than 25% coverage by weed species. 
All soil shall be stabilized and there shall be no channeling or erosion. 
There will be no invasive or aggressive species within the stand at the time of acceptance. 
There shall be no evidence of seed from non-native mixes (i.e., clover) due to failure to 
clean the hydroseeding tank or using incorrect mix. 


Invasive and aggressive weeds (such as mugwort, ragweed, knapweed, and chicory) must be cut 
or treated prior to going to seed for Interim Acceptance. Herbicide treatment must be coordinated 
with MassDOT. 
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ITEM 765.635 (Continued) 


A warm-season grass mix with perennials will not have uniform growth. A uniform stand of 
grass may indicate use of an incorrect mix. 


ACCEPTANCE OF SEEDING AND ESTABLISHMENT WORK 


Conditional Acceptance shall be based on proper application of seed as specified herein. 


Interim Acceptance of Care. Seeding will be inspected by mid-July to assess germination and 
Establishment conditions as described above. When necessary for Interim Acceptance, areas 
shall be mowed prior to weed species producing seed and as specified above under Weed 
Control. Areas requiring weed control that are not mowed prior to weed seed dispersal will not 
be approved for Interim Acceptance. Seeding that shows good germination and is determined by 
the Engineer and Landscape Architect to not require weed control at time of inspection shall be 
accepted for Interim Acceptance payment. 


Final Acceptance of Establishment shall be given upon satisfactory Establishment as described 
above. 


If the seeded area fails to meet the requirements of Establishment by the end of the growing 
season, contractor shall propose and implement remediations and site shall be inspected during 
the following growing season after July Ist. All remediation shall be at the contractor’s expense. 


METHOD OF MEASUREMENT AND BASIS OF PAYMENT 


Native Seeding and Establishment will be measured for payment by the square yard, complete in 
place. 


Native Seeding and Establishment will be paid at the Contract unit price by the square yard upon 
Conditional, Interim, and Final Acceptances as described above. This price shall include all 
submittals, seeding, rolling to ensure seed-to-soil contact, weed control other than mowing, 
water, over-seeding, labor, materials, equipment, and all incidental costs required to complete the 
work of establishing a satisfactory stand of grass. 


Native seed and cover crop mixes shall be compensated under the respective items. 


Site preparation, including raking, tilling, removal of debris and stones, and other work to the 
prepare site for seeding shall be compensated under loam placement or topsoil rehandled and 
spread as relevant to the project. If used, Compost Blanket shall be compensated under the 
respective item. Mowing for weed control will be incidental to this item. 


Schedule of payment shall be as follows: 
30% upon Conditional Acceptance 
20% upon Interim Acceptance of Care, except this amount will be reduced to zero and 
final payment will be reduced accordingly when areas requiring weed control are not 
mowed as specified in the Interim Acceptance criteria. 
50% upon Final Acceptance of Establishment 
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ITEM 767.121 SEDIMENT CONTROL BARRIER FOOT 


The work under this item shall conform to the relevant provisions of Subsections 670, 751 and 
767 of the Standard Specifications and shall include the furnishing and placement of a sediment 
control barrier. Sediment control barrier shall be installed prior to disturbing upslope soil. 


The purpose of the sediment control barrier is to slow runoff velocity and filter suspended 
sediments from storm water flow. Sediment barrier may be used to contain stockpile sediments, to 
break slope length, and to slow or prevent upgradient water or water off road surfaces from flowing 
into a work zone. Contractor shall be responsible for ensuring that barriers fulfill the intent of 
adequately controlling siltation and runoff. 


Twelve-inch diameter (after installation) compost filter tubes with biodegradable natural fabric (i.e., 
cotton, jute, burlap) are intended to be the primary sedimentation control barrier. Photo- 
biodegradable fabric shall not be used. 


For small areas of disturbance with minimal slope and slope length, the Engineer may approve the 
following sediment control methods: 


e 9-inch compost filter tubes 
e Straw bales which shall be trenched 


No straw wattles may be used. Additional compost filter tubes (adding depth or height) shall be 
used at specific locations of concentrated flow such as at gully points, steep slopes, or identified 
failure points in the sediment capture line. 


When required by permits, additional sediment barrier shall be stored on-site for emergency use and 
replacement for the duration of the contract. 


Where shown on the plans or when required by permits, sedimentation fence shall be used in 
addition to compost filter tubes and straw bales and shall be compensated under that item. 


Sediment control barriers shall be installed in the approximate location as shown on the plans 
and as required so that no excavated or disturbed soil can enter mitigation areas or adjacent 
wetlands or waterways. If necessary to accommodate field conditions and to maximize 
effectiveness, barrier locations may be shifted with approval from the Engineer. Barriers shall be 
in place prior to excavation work. No work shall take place outside the barriers. 


MATERIALS AND CONSTRUCTION 

Prior to initial placement of barriers, the Contractor and the Engineer shall review locations 
specified on the plans and adjust placement to ensure that the placement will provide maximum 
effectiveness. 

Barriers shall be staked, trenched, and/or wedged as specified herein and according to the 


Manufacturer’s instructions. Barriers shall be securely in contact with existing soil such that there is 
no flow beneath the barrier. 
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ITEM 767.121 (Continued) 


Compost Filter Tube 


Compost material inside the filter tube shall meet M1.06.0, except for the following: no peat, 
manure or bio-solids shall be used; no kiln-dried wood or construction debris shall be allowed; 
material shall pass through a 2-inch sieve; and the C:N ratio shall be disregarded. 


Outer tube fabric shall be made of 100% biodegradable materials (i.e., cotton, hemp or jute) and 
shall have a knitted mesh with openings that allow for sufficient water flow and effective 
sediment capture. 


Tubes shall be tamped, but not trenched, to ensure good contact with soil. When reinforcement is 
necessary, tubes shall be stacked as shown on the detail plans. 


Straw Bales 


Straw bales shall be used if shown on the plans or when specified by Orders of Condition or other 
permit requirements. 


Bales should be placed in a single row, lengthwise on the contour, with ends of adjacent bales 
tightly abutting one another. All bales should be either wire-bound or string-tied. Straw bales should 
be installed so that bindings are oriented around the sides (rather than along the tops and bottoms) of 
the bales in order to prevent deterioration of the bindings. 


The barrier should be entrenched and backfilled. A trench should be excavated the width of a bale 
and the length of the proposed barrier to a minimum depth of 4 inches. The trench must be deep 
enough to remove all grass and other material which might allow underflow. After the bales are 
staked and chinked (filled by wedging), the excavated soil should be backfilled against the barrier. 
Backfill soil should conform to the ground level on the downhill side and should be built up to 4 
inches against the uphill side of the barrier. 


Each bale should be securely anchored by at least 2 stakes or re-bars driven through the bale. The 
first stake in each bale should be driven toward the previously laid bale to force the bales together. 
Stakes or re-bars should be driven deep enough into the ground to securely anchor the bales. For 
safety reasons, stakes should not extend above the bales but should be driven in flush with the top of 
the bale. 


The gaps between the bales should be chinked (filled by wedging) with straw to prevent water from 
escaping between the bales. Loose straw scattered over the area immediately uphill from a straw 
bale barrier tends to increase barrier efficiency. Wedging must be done carefully in order not to 
separate the bales. 


When used in a swale, the barrier should be extended to such a length that the bottoms of the end 


bales are higher in elevation than the top of the lowest middle bale to assure that sediment-laden 
runoff will flow either through or over the barrier but not around it. 
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ITEM 767.121 (Continued) 


Sedimentation Fence 


Materials and Installation shall be per Section 670.40 and 670.60 of the Standard Specifications and 
the following: 


Sedimentation fence shall only be used if shown on the plans or when specified by Orders of 
Condition or other permit requirements. 


When used with compost filter tubes, the tube shall be placed on a minimum of 8 inches of folded 
fabric on the upslope side of the fence. Fabric does not need to be trenched. 


When used with straw bales, an 8-inch deep and 4-inch wide trench or V-trench shall be dug on the 
upslope side of the fence line. One foot of fabric shall be placed in the bottom of the trench followed 
by backfilling with compacted earth or gravel. Stakes shall be on the down slope side of the trench 
and shall be spaced such that the fence remains vertical and effective. 


Width of fabric shall be sufficient to provide a 36-inch high barrier after fabric is folded or trenched. 
Sagging fabric will require additional staking or other anchoring. 


MAINTENANCE 


Maintenance of the sediment control barrier shall be per Section 670.60 of the Standard 
Specifications or per the Stormwater Pollution Prevention Plan (SWPPP), whichever is more 
restrictive. 


The contractor shall inspect the sediment barrier in accordance with relevant permits. At a 
minimum, barriers shall be inspected at least once every 7 calendar days and after a rain event 
resulting in 0.25 inches or more of rainfall. Contractor shall be responsible for ensuring that an 
effective barrier is in place and working effectively for all phases of the Contract. 


Barriers that decompose such that they no longer provide the function required shall be repaired 
or replaced as directed. If the resulting berm of compost within the fabric tube is sufficiently 
intact (despite fabric decay) and continues to provide effective water and sediment control, 
barrier does not necessarily require replacement. 


DISMANTLING & REMOVING 

Barriers shall be dismantled and/or removed, as required, when construction work is complete and 
upslope areas have been permanently stabilized and after receiving permission to do so from the 
Engineer. 

Regardless of site context, nonbiodegradable material and components of the sediment barriers, 


including photo-biodegradable fabric, plastic netting, nylon twine, and sedimentation fence, shall 
be removed and disposed off-site by the Contractor. 


A00801 - 158 


Massachusetts Department Of Transportation Highway Division Highway Division 
Proposal No. 608929- 123406 


ITEM 767.121 (Continued) 


For naturalized areas, biodegradable, natural fabric and material may be left in place to 
decompose on-site. In urban, residential, or other locations where aesthetics is a concern, the 
following shall apply: 


e Compost filter tube fabric shall be cut and removed, and compost shall be raked to blend 
evenly (as would be done with a soil amendment or mulch). No more than a 2-inch depth 
shall be left on soil substrate. 

e Straw bales shall be removed and disposed off-site by the Contractor. Areas of trenching 
shall be raked smooth and disturbed soils stabilized with a seed mix matching adjacent 
seeding or existing grasses (i.e., lawn or native grass mix). 

e Sedimentation fence, stakes, and other debris shall be removed and disposed off-site. Site 
shall be restored to a neat and clean condition. 


METHOD OF MEASUREMENT AND BASIS OF PAYMENT 


Item 767.121 will be measured and paid for at the contract unit price per foot of sediment control 
barrier which price shall include all labor, equipment, materials, maintenance, dismantling, 
removal, restoration of soil, and all incidental costs required to complete the work. 

Additional barrier, such as double or triple stacking of compost filter tubes, will be paid for per 
foot of tube installed. 


Sedimentation fence used in conjunction with compost filter will be measured and paid for 
separately under Standard Item 697, Sedimentation Fence. 


Barriers that have been driven over or otherwise damage by construction activities shall be 
repaired or replaced as required by the Engineer at the Contractors expense. 
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ITEM 767.13 COIR FIBER ROLL FOOT 
Description 


The work under this item shall consist of furnishing and installing 100% biodegradable coir fiber 
rolls in accordance with these specifications, and the manufacturer’s and _ supplier’s 
recommendations. The Contractor shall make every effort to prevent unnecessary destruction or 
damage to existing vegetation. 


Materials 


The Contractor shall provide advance documentation of intended source of materials, including 
samples, shop drawings, official material certifications, or other relevant data as required by the 
Engineer. 


All construction materials shall be protected from damage during delivery, storage and 
installation. While stored at site, all construction materials shall be kept clean and dry to prevent 
deterioration. 


Coir fiber rolls shall be constructed of biodegradable coir fiber cylindrical bundles with a 
diameter of twelve (12) inches, a length of five (10) feet, a density of nine (9) pounds per cubic 
foot, and an exterior coir twine netting. Exterior coir twine netting shall have a tensile strength 
of 90 Ibs and 2 inch openings. The cord used to tie the logs together of fasten to the stakes shall 
be woven or braided coir twine cord, minimum 6 mm in diameter. 


Oak or Southern Yellow Pine stakes, fully two by two (2x2) inches width, four (4) feet length, 
free from knots or other defects that can cause splitting. A three (3) inch galvanized nail with a 
head will be accepted as a substitution for the notch—nail to be located two (2) inches from the 
top of the stake. 


Construction Methods 


The trench to accommodate the coir fiber rolls shall be dug along each bank as indicated in the 
Contract Drawings. 


The coir fiber rolls shall be laced together end-to-end with cord to create a continuous length. 
End-to end lacing may be completed before or after placement to facilitate handling. Lengths of 
the coir fiber rolls shall be placed in position such that the center of the coir fiber rolls shall be 
parallel to the limit of work. Cut and fill adjustments shall be made as needed to seat the coir 
fiber roll such that it lies smoothly and varies no more than three (3) includes from the correct 
elevation. 


Wood stakes two (2) inches diameter and four (4) feet long shall be staked one (3) per feet on 
both sides of the coir fiber roll. Cord shall be tied to the stakes across the coir fiber roll and the 
stakes driven in until the cord is taut and the tops of stakes are at least flush or up to two (2) 
inches below top of coir fiber roll. If the stakes are driven to the point of refusal before reaching 
this position, excess top length shall be carefully sawed off. 
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ITEM 767.13 (Continued) 

Method of Measurement 

Item 767.13 will be measured for payment by foot of coir fiber rolls installed, complete in place. 
Basis of Payment 


Item 767.13 will be be paid for at the Contract unit price per foot, which price shall include all 
labor, materials, equipment and incidental costs required to complete the work. 
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ITEM 767.9 JUTE MESH SQUARE YARD 


The work under this item shall conform to the relevant provisions of Subsection 700 of the 
Standard Specifications and the following. 


The work under this item shall consist of furnishing and installing jute mesh fabric to prevent 
soil erosion. Jute mesh shall be placed over all areas of exposed soil in locations shown on the 
plans or as required by the Engineer. 

MATERIALS 

Jute netting or similar material shall be new, unused, undyed, and unbleached 100% 
biodegradable yarn (no polypropylene) and of uniform plain weave. The materials should weigh 


approximately 1.0 (+/- 5%) pounds per linear yard (assuming a 4-foot width). 


Shall meet the following minimum requirements: 


Open Area: 70-75% 

Mesh Size: approximately 1/2 inch with an open area of 60-65%. 
Roll Weight: approximately 1.0 (+/- 5%) pounds per linear yard 
Warp Ends: 78 per linear yard 

Weft Ends: 41 per linear yard 

Recommended flow: 6 fps (1.8 m/s) 

Functional Longevity: 6-9 months 


Anchoring devices shall be 11-gauge steel staples 6-inch minimum length. In loose soils the 
length of the staples shall be 9-inches. 


For areas that will be routinely mowed anchoring devices shall consist of minimum 8” wooden 
stakes. Longer stakes shall be used where loose soils or other conditions obligate, as required by 
the Engineer. 


CONSTRUCTION METHODS 
Area shall be seeded prior to installation of jute netting. 


Installation shall be such as to ensure continuous contact with soil without folds or wrinkles. 
Jute netting shall be laid such that upslope fabric is placed over lower slope fabric by a minimum 
of 3 feet. Adjoining rolls shall be overlapped a minimum 6 inches. The netting shall extend 
beyond at least 1 foot beyond the edge of the seeded area. 


The Contractor shall bury the ends of the jute netting 6-8 inches in anchor trenches at top and 
bottom of slopes. 


Jute netting shall be anchored in place with vertically driven metal staples. The staples shall be 
driven in until their tops are flush with the soil. Staples shall be placed at 12-inch intervals along 
the top of a slope and in staggered courses along the face of the slope to achieve a minimum of 3 
staples per square yard, or at manufacturer’s recommendations for the given site conditions. 
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ITEM 767.9 (Continued) 


Contractor shall reseed all trenched and otherwise disturbed areas with specified seed mix. The 
Contractor shall maintain the jute netting and make satisfactory repairs of any areas damaged 
until acceptance of seed establishment. 


METHOD OF MEASUREMENT 


Jute Mesh will be measured by the number of Square Yards complete in place, including 
anchoring, as measured across the surface of grade and does not include buried or overlapped 
portions. The quantity measured for payment shall not exceed that shown on the plans or as 
required by the Engineer. 


Mesh that becomes loose or that is not otherwise functioning to stabilize soil shall be repaired 
and new or additional jute matting installed as required at the Contractor’s expense. Soil erosion 
shall be repaired, and area shall be raked and reseeded with the original specified mix as required 
by the Engineer at the Contractors expense. 


BASIS OF PAYMENT 
Item 767.9 will be paid for at the contract unit price per Square Yard, which price shall include 


all labor, materials, equipment, trenching, placing, and stapling of jute fabric, reseeding of 
trenched and disturbed areas, and all incidental costs required to complete the work. 
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ITEM 772.039 ARBORVITAE-— TECHY 5-6 FEET EACH 
ITEM 772.334 JUNIPERUS VIRGINIANA 3-4 FEET EACH 
ITEM 774.639 SPRUCE - WHITE 5-6 FEET EACH 
ITEM 776.517 MAPLE - RED 2-2.5 INCH CALIPER EACH 
ITEM 792.051 MEADOW SWEET 18-24 INCH EACH 
ITEM 795.011 VIBURNUM — NORTHERN ARROWWOOD 2-3 FEET EACH 
ITEM 795.019 VIBURNUM - BLACK HAW 3-4 FEET EACH 


The work under these items shall conform to the relevant provisions of Subsection 771, 
PLANTING TREES, SHRUBS AND GROUNDCOVER, of the latest edition of the Standard 
Specifications and the following: 


Plant locations shown on the plans are schematic. Plants shall be located as required by the 
MassDOT Landscape Architect or the Landscape Architect for the Designer of Record. 


Planting 
As shown in the Details, soil shall be carefully removed to expose the root flare of all B&B and 


container plants. Container plants shall be scored and girdled roots shall be teased out and pruned 
as required. 


Plants planted incorrectly (too deep, girdled roots, root balls not scored) shall be deemed 
unacceptable for payment. The problem shall be remediated, and the plants re-planted to the 
satisfaction of the Landscape Architect. Plants with root systems that cannot be untangled or that 
require such severe pruning that the plant is compromised shall be rejected on site and replaced 
at the contractor’s expense. 


Plants shall be watered prior to backfilling of planting pits and again after backfilling. 


Watering 

Watering shall meet the requirements for the MassDOT Standard Specifications. In addition, a 
Watering Log (available online: Watering Log for MassDOT Plantings) shall be submitted to the 
Engineer at the end of each week or as requested by the Engineer. Watering and submitting of 
the weekly Watering Log shall commence immediately following planting and shall continue 
until the end of the plant warranty. The Engineer shall be notified prior to watering. 


Failure to submit the watering log and/or notify the Engineer will result in deductions or non- 
payment for plants at the Interim and Final Acceptance inspections. This may include rejection 
of plants that have healthy foliage at the time of inspection but have been compromised (root 
system loss) due to lack of water during establishment. 
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ITEMS 772.039 through 795.019 (Continued) 
Acceptance of Planting and Plant Establishment 


Inspections and acceptance of planting and plant establishment shall be as follows: 


Conditional Acceptance 


Following planting, the Contractor shall request an inspection for Conditional Acceptance of the 
plants and planting beds. The Engineer, the MassDOT Landscape Architect, and the Contractor 
shall inspect the plants, planting methods, and planting beds. Approval of plants and planting 
shall mark the beginning of the Plant Establishment Period and the one-year warranty period. 
Plants shall be watered and cared for as specified in the MassDOT Standard Specifications. 


Interim Acceptance 


Following Conditional Acceptance, plants and planting beds shall be cared for as specified in the 
standard specifications. Plants shall show healthy growth per the Standard Specifications. All 
weeds shall be removed (including roots) or, if approved by the Landscape Architect, weed- 
whacked. Watering log submissions shall be submitted and reviewed. 


Plants that are dead or that fail to show healthy growth will not be approved for Interim 
Acceptance. As determined by the Engineer, those plants shall be immediately replaced, or shall 
be deducted from the contract and there shall be no further payments made. 


Inspections for Interim Acceptance shall be conducted by the Contractor, the Engineer, and the 
MassDOT Landscape Architect and shall be according to the following schedule: 


Spring Planting: Plants and planting beds shall be inspected following the first full growing 
season (June — August) after planting. 


Fall Planting: Plants and planting beds shall be inspected the following spring (April— June) 
for Spring Interim Acceptance. Plants and planting beds shall be inspected again at the end of 
the growing season for Fall Interim Acceptance. This inspection shall take place between 
August 15 - September 10 or as otherwise determined by the Engineer, in order to allow for 
place replacements. 


Final Acceptance: One year following Conditional Acceptance (end of the plant warranty 
period), plants shall be inspected by the Contractor, MassDOT Landscape Architect and the 
Engineer. Plants shall show healthy growth meeting the MassDOT Standard Specifications and 
planting beds shall be free of weeds. Formal planting beds shall be weed-free (no roots) and have 
a neat appearance. 


No payment will be made for plants that are dead or that fail to show healthy growth. 
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ITEMS 772.039 through 795.019 (Continued) 


Payment Schedule 


Upon approval of plants at each inspection, payment shall be as follows: 


Spring Planting: 
e 40% upon Conditional Acceptance 
e 40% upon Interim Acceptance which will include submission and approval of watering 
logs 
e 20% upon Final Acceptance 


Fall Planting: 
e 35% upon Conditional Acceptance 
e 10% upon Spring Interim Acceptance 
e 35% upon Fall Interim Acceptance which will include submission and approval of 
watering logs 
e 20% upon Final Acceptance 


Basis of Payment and Measurement 


The quantity of trees, shrubs, vines, grasses and ground cover plants measured will be paid for at 
the contract unit prices per each for planting of the types, species and sizes called for in the bid 
schedule. The unit price per planting item shall include furnishing and delivering all plants, 
furnishing and delivering prepared backfill soil, mulch, fertilizer, excavation for plant pits, 
backfilling, planting, pruning, guying and staking, mulching, weeding, watering, cleanup, plant 
establishment work and care including replacements, and for all labor, equipment, tools and 
incidental costs required to complete the work prescribed in this section. 
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ITEM 804.777 RELOCATION OF MBTA OVERHEAD WIRES LUMP SUM 


Description 
The work under this item shall conform to the relevant provisions of Section 800 of the Standard 


Specifications, AREMA(https://www.arema.org/AREMA_MBRR/AREMAStore/MRE.aspx ), and MBTA 


specifications, and as specified herein: 


Work under this item includes coordination with the MBTA and its Contractor Keolis to relocate 
existing MBTA power, signal communications, and PTC cables carried on utility poles to an 
underground conduit system within the limits shown on the plans. The Contractor shall provide 
all labor, equipment, and materials required for the installation of conduit, steel cases, junction 
boxes, handholes, and power, signal & communication cables, and removal of the abandoned 
overhead cables and utility poles as shown on the plans and specified herein. 


This is considered an early action item, and will require all access permits and flagging 
provisions to perform. The Contractor shall coordinate with Keolis to get a price for both 
temporary and permanent relocations splicing to be measured and paid for under Non-Bid item. 


The Contractor shall: 
Immediately begin coordination with MBTA/Keolis to coordinate the work and obtain required 
permits, required shop drawing and other approvals and flagging services. 


Work under this item includes two separate temporary and permanent relocations as shown on 
the plans. The Contractor shall follow the process below for each relocation and as required by 
the Engineer. 


Provide and install all conduit, steel cases, junction boxes, risers (power), power disconnect 
switches, handholes (pull boxes), and power, signal cables and required appurtenances as shown 
on plans, specifications and required by the MBTA/Keolis. 


Remove and properly dispose of the abandoned cables and utility poles after new installation is 
complete and accepted by the MBTA/Keolis. 


Shall provide for, and allow access to MBTA/Keolis to perform, oversee and/or inspect the work 
at any time. 


Design, provide and install new guys on the termination utility poles. Note: This work will also 
include replacement poles should the existing end poles be unsuitable for use as a riser pole as 
required by the Engineer. Provide and install power, signal, and PTC risers. 


The Contractor shall plan the work in two (2) separate construction phases: 


Phase 1: The Contractor shall coordinate the temporary cable splicing with the Keolis, install 4 
inch galvanized steel electrical conduits for temporary relocation as shown on the plans, install 
handholes and pole risers. The Contractor shall coordinate with Keolis to remove existing 
overhead wires and run new cables from the riser to handholes and from handhole to handhole as 
shown on the plans. 


A00801 - 167 


Massachusetts Department of Transportation 


Massachusetts Department Of Transportation Highway Division Highway Division 
Proposal No. 608929-123406 


ITEM 804.777 (Continued) 


Phase 2: The Contractor shall install 4 inch galvanized steel electrical conduits for the permanent 
relocation as shown on the plans encased in concrete. The Contractor shall notify Keolis when 
the conduits for the permanent relocation are installed and coordinate with Keolis as required. 


MBTA/Keolis Shall: 
e Approve, oversee, and inspect the Contractor’s work as required. Coordinate with 
Contractor and perform the work in a manner to maintain the Contractors schedule. 
e Provide and install all splices and connections. 
e Cut abandoned overhead power, signal, Comm and PTC cables. 
e Relocate any cables should rules and regulations permit and charge Contractor for the 
work should this become required. i.e. If maintenance of PTC Cables are under 


Contract. 
Execution 
Refer to design plans for details of proposed work, equipment and materials. 
Power Cables shall be: 4/0 XHHW 
Signal Cables shall be: 19C #14 Aerial Signal 
Comm. Cables shall be: 25 pr. #19 DCM UG Comm./12 pr. #19 UG Comm. 
PTC Cables shall be: per Keolis specifications 
Handholes shall be: 


e Constructed of polymer concrete consisting of an aggregate matrix bound together with a 
polymer resin. Internal reinforcement may be constructed of steel, fiberglass, or a 
combination of the two. The use of chopped fiberglass strands applied with a “chopper 
gun” or the use of high-density polyethylene or high-density polystyrene is prohibited. To 
assure consistent production from part to part, only matched metal tooling is to be used to 
manufacture the product. 

e Gray and of the sizes indicated on the Contract Drawings. Covers shall be provided with 
tamperproof stainless steel bolts. Coordinate type of tamperproof fastener to be provided 
with MBTA and provide twenty-four (24) compatible screw drivers or security sockets 
and transfer to the MBTA prior to Contract Final Acceptance testing. 

e The installed handhole enclosure shall be designed to withstand ANSI/SCTE 77 Tier 22 
traffic loading and be suitable for installation in railroad environment and equipped with 
pulling eyes. 

e Installed on a 12-inch bed of %-inch crushed stone to facilitate drainage from the 
respective boxes. 

e Provide wire mesh at the base to prevent rodents from entering handholes. 

e May be stackable to achieve depth indicated on the Contract Drawings. All handholes 
shall have an open bottom. 


e Heavy-duty and the covers for the handholes shall be constructed with heavy-duty variety 
2 bolts. 
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ITEM 804.777 (Continued) 


e Installed with cover that incorporate imprinted logos with wording as approved by 
MBTA, that properly reflects the respective cables that they house/protect. Covers for the 
fiber system shall incorporate imprinted logos with wording stating, “MBTA Fiber (617) 
222-3628”. 


The Contractor must coordinate with MBTA RR Operations Department and Keolis for approval 
of materials and services. The contractor shall be required to attend the MBTA Weekly Track 
Outage Schedule coordination meetings held Wednesdays at 10:00 am at Keolis’ facility at 32 
Cobble Hill Road, Somerville in the small classroom located in the training area at the rear of the 
building. No additional compensation will be made for MBTA coordination. 


The Contractor shall be responsible for payment to MBTA/Keolis for the actual costs incurred 
for the labor, material and equipment required to perform the work described above. The 
Department will reimburse the Contractor for all such costs as approved by the Department and 
shall not include any mark-up or pass-through costs. Within two weeks from issuance of 
payment by the Department, the Contractor shall submit proof that payment has been made to 
MBTA/Keolis. Failure of the contractor to provide proof of payment within the two week period 
will result in the following: (a) the removal of the prior payment from the subsequent estimate; 
and (b) all future payments will be made on a reimbursement basis, based upon the receipt of a 
cancelled check. The department shall not pay any administrative charges, nor shall pay charges 
for debit accounts if such accounts are required by the MBTA/Keolis. 


Basis Of Payment 


Item 804.777 will be paid for at the contract unit price per Lump Sum, which price shall include 
full compensation to remove and discard existing wires, guys and anchors, installation of new 
conduit, including excavation and backfill, cables, handholes, junction boxes, risers, steel cases 
and all labor, equipment, materials and incidental costs required. Reimbursement to the 
Contractor for payment(s) made to MBTA/Keolis shall be as described above. 


Conduit for the temporary relocation and the permanent relocation of power and communication 
shall be measured for payment under Item 806.4 
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ITEM 813.56 IT FIBER CABLE FOOT 
ITEM 813.57 IT FIBER CABLE REMOVED AND RESET FOOT 
Description 


The work under these Items shall conform to the relevant provisions of Section 800 of the 
Standard Specifications and the following: 


Item 813.57 shall include the removal and resetting of the existing Town fiber IT cable as shown 
on the plans in two phases. All work shall be performed by persons qualified to perform such 
work on public utility poles. 


The Contractor shall make all arrangements for the work with the Town of Wilmington IT, 
Sewer/Water, and Fire Departments and confirm the following fiber specifications before 
beginning the work: 168 strand count, single mode fiber backbone cable, Corning SMF-28e 
cabling or approved equivalent. 


The Contractor shall prepare and submit to the Engineer: shop drawings, installation schedule, 
construction procedures, and product catalog for review and acceptance. 


The Contractor shall coordinate the cable placement and overhead clearance with Comcast, First 
Light, MBTA, Reading Municipal Light Department, and Verizon before beginning the work. 


The Contractor should confirm there is sufficient cable length to relocate from the temporary 
poles to the permanent poles as shown on the plans without additional splice. 


Phase 1: The Contractor shall remove and reset the IT fiber cable from the existing utility poles 
to the proposed temporary poles as shown on the plans. 


Phase 2: The Contractor shall remove and reset the IT fiber cable from the temporary poles to the 
permanent poles as shown on the plans. 


The work for Phase 1 and Phase 2 relocations shall include the following: 


e Coordination with the Town of Wilmington IT, Sewer/Water, and Fire Departments to 
disconnect the existing fiber IT cable on the day of transfer from the existing poles to the 
destination pole as shown on the plans. 

e The Contractor shall perform a pre-test for the fiber cable before relocation to confirm 
signal connectivity. 

e After the IT fiber has been disconnected, the Contractor shall remove and reset the 
existing IT fiber cable to the destination utility poles at locations shown on the plans. 

e Temporary disconnection shall not exceed more than 24 hours. 

e Once the cable has been reset the Town of Wilmington IT Department will reactivate the 
IT fiber and the Contractor shall perform a post-test to validate signal connectivity and 
report to the Town of Wilmington IT Department. 
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ITEMS 813.56 & 813.57 (Continued) 


e The Contractor shall complete the relocation and perform the Pre-Test and Post-Test of 
the fiber cable all within the temporary disconnection timeframe. 


Minimum overhead clearance shall follow the MBTA Specifications For Wire Conduit And 
Cable Occupations design guide. 


The fiber cable splicing shall be coordinated with Town of Wilmington IT, Sewer/Water, and 
Fire Departments to inspect the splicing. 


Removal and resetting of any splice boxes mounted on the poles shall be considered part of the 
work of this item. 


New splice boxes if required will be provided by the Town at no additional cost to the 
Contractor. 


The Contractor shall make the required arrangements with the utility companies to ensure needed 
power service is available at the time of equipment testing and turn-on. Any utility connection or 
disconnection delays will not be a valid reason for a time extension. Difficulties in securing 
utility company services are to be reported to the Engineer at the earliest possible time. 


The Contractor shall remove the temporary pole installed as shown on the plans after all 
overhead facilities have been transferred to the permanent poles. 


Method of Measurement and Basis of Payment 

Items 813.56 and 813.57 will be measured and paid for at the respective Contract unit prices per 
FOOT which prices shall be full compensation for the furnishing of all labor, materials, tools, 
installations, and equipment associated with the work complete in place including coordination 
with the Town and any other materials and all incidental costs required to complete the work for 


both temporary and permanent relocations. 


No additional payment will be made for any splices that may be required, but shall be considered 
incidental to Item 813.56. 


Removal and disposal of excess IT fiber cable in the permanent relocation shall be considered 
incidental to Item 813.56. 


Removal of the temporary pole shall be measured for payment under Item 184.1. 
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ITEM 816.91 TEMPORARY TRAFFIC SIGNAL RECONSTRUCTION LUMP SUM 
LOCATION NO. 1 


ITEM 816.92 TEMPORARY TRAFFIC SIGNAL RECONSTRUCTION LUMP SUM 
LOCATION NO. 2 


ITEM 816.93 TEMPORARY TRAFFIC SIGNAL RECONSTRUCTION LUMP SUM 
LOCATION NO. 3 


ITEM 816.94 TEMPORARY TRAFFIC SIGNAL RECONSTRUCTION LUMP SUM 
LOCATION NO. 4 


Description 


The work under these Items shall conform to the relevant provisions of Subsection 815 of the 
Standard Specifications and the following: 


The work under these Items shall consist of retiming each of the indicated signalized 
intersections to the timings indicated in the plans at the following locations for the duration of 
the detour route, and to restore the existing timings following commencement of the detour 
route. 


Location 1: Burlington Avenue (Route 62) at Chestnut Street at Marion Street at Deming Way 
Location 2: Main Street (Route 38) at Burlington Avenue / Church Street (Route 62) 

Location 3: Main Street (Route 38) at Lowell Street (Route 129) 

Location 4: Main Street (Route 38) at Middlesex Avenue at MBTA Station 


Construction Methods 


Existing signal installations shall be maintained in operation throughout the construction period 
and until the new signal system is ready for operation. If an existing signal is to be turned off 
temporarily to allow for controller changes, a police detail shall be used to control traffic at the 
intersection until stop-and-go operation is restored. The Contractor shall minimize the amount of 
time that traffic control equipment is not operational and actively controlling traffic at the 
intersection, and the Contractor shall plan for and schedule the work accordingly. Unless called 
out to be adjusted in the Plans, existing signal equipment and settings shall be retained. 


Documentation 


Before implementation of the detour route, the Contractor shall record the existing traffic signal 
timings, phase/ring progression, and timing patterns and provide copies of the timing settings to 
MassDOT and the Town of Wilmington. The Contractor shall restore these existing traffic signal 
timings following commencement of the detour route. 


Basis of Payment 


Items 816.91, 816.92, 816.93. and 816.94 will be paid for at the respective Contract unit prices 
per Lump Sum, which prices shall include all labor, material, equipment and incidental costs 
required to complete the work to provide a working traffic control signal system at each location 
both for/during and following implementation of the detour route. 
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ITEM 821.09 UTILITY POLE - WOOD EACH 


Description 

The work under this item includes the furnishing and installation of a wooden utility pole. 
Installation of new utility pole shall be per utility requirements and the pole shall be located 
within the utility easement area and as required by the Engineer. 


The Contractor shall design, furnish, and install wood utility poles that will be drilled into the 
ground meeting the following minimum requirements: 


The utility poles identified on plans, to be installed by the Contractor shall consist of a Class 3 
wood pole or greater, pressure treated to current standard specifications, and shall meet all 
minimum standards set by the respective utility companies. 


The poles shall be a minimum of 50 feet in length but sized to meet the minimum embedment 
depths and aerial wire heights specific to each location which may require a taller pole. 


The minimum embedment depth shall be 7 feet in earth and 5 feet in rock. On slopes, the 
embedment depths shall be increased 2 feet. The Contractor shall be responsible for the 
installation and all costs of the wood pole whether installed by the servicing utility company or 
the Contractor himself. 

The deflection at the top of the wood utility pole shall not exceed 1.5 inch in a 50-mph wind. 
This maximum allowable deflection shall include the deflection of the pole itself and a shop 
drawing shall be provided for the Engineer to review. 


The wood utility pole shall be fully compliant with all applicable MassDOT Standard 
Specifications and applicable local and state construction codes. 


The wood utility pole shall be installed plumb to vertical. 
The Contractor shall install a ground rod and ground wire at each new pole. 
Pole support shall be provided by the utility owner if required. 


The Contractor shall submit a PE-stamped design for the Engineer to review the placement of the 
pole and guy anchor before installation. 


Method of Measurement 
Item 821.09 will be measured for payment by Each, utility pole furnished and installed. 
Basis of Payment 


Item 821.09 will be paid for at the Contract unit price per each which price shall include all 
labor, materials, equipment, and incidental costs required to complete the work. 


Guy anchors will be incidental to Item 821.09. 
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ITEM 823.72 HIGHWAY LIGHTING ARM AND LUMINAIRE EACH 
REMOVED AND RESET 


Description 
The work under this item shall conform to the relevant provisions of Subsections 801 and 820 of 
the Standard Specifications and the following: 


The work under this item shall consist of dismantling and removing the existing highway 
luminaires and arms from the existing utility poles within the Town of Wilmington and resetting 
them onto the relocated utility poles, as shown on the plans, arms or luminaries in poor condition 
or unsuitable for resetting shall be returned to the Wilmington Town Yard at the location 
following and be replaced with new or reconditioned lighting provided by the Town of 
Wilmington. 


The work also includes the installation of highway lighting arm and luminaires provided by the 
Town for new locations on the relocated utility poles, as shown on the plans, or as required for 
temporary locations. This work includes all fees and coordinating with the Town of Wilmington 
and Reading Municipal Lighting Department to discontinue service, provide new pig tails at the 
new pole locations and re-energize. The State Contractor shall not be paying for any power usage 
billings, after an immediate inspection, all payment for powers as well as new billing for new 
arm and luminaire will continue to the town payments. 


The Contractor shall exercise extreme care in the dismantling, removal, transporting, storage, 
and resetting of the existing luminaires and arms. Any equipment damaged or stolen through 
carelessness or lack of protection by the Contractor shall be replaced at no additional cost. 


Work shall be in accordance with the latest edition of the National Electrical Code, 
Massachusetts Electrical Code, local codes and as required by the Engineer. All work shall be 
performed by an experienced licensed electrician licensed in the Commonwealth of 
Massachusetts, and qualified to perform work on utility poles in the Electrical Space. 


If the Engineer determines that an existing lighting arm and luminaire are not suitable to be reset, 
but the Town of Wilmington would still like to have it, the work shall also include dismantling. 
removing and stacking of the arm and luminaire. The Contractor shall notify the Wilmington 
Department of Public Works and verify if the Town would like to have the arm and luminaire. If 
the Town elects to have the arm and luminaire, the Contractor shall arrange a time to deliver and 
stack the arm and luminaire at the Wilmington Department of Public Works yard. If the Town 
decides to abandon part or all the arm and luminaire, said materials shall become the property of 
the Contractor and shall be legally disposed of. 


The Town may also provide a new or refurbished arm and luminaire for resetting under this item 
for new light location or for luminaires unsuitable for resetting. 
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ITEM 823.72 (Continued) 
Method of Measurment 


Item 823.72 will be measured for payment by the EACH highway lighting arm and luminaire to 
be removed and reset. 


Basis of Payment 


Item 823.72 will be paid to at the Contract unit price per Each, which price shall include all labor 
equipment, materials , and all incidental costs to complete the wor. 
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ITEM 853.21 TEMPORARY BARRIER REMOVED AND RESET FOOT 


Work under this item shall conform to the relevant provisions of Subsection 850 and shall 
consist of removing, transporting and resetting temporary barrier systems and limited deflection 
temporary barrier systems from alignments established along the roadway to new alignments in 
accordance with the details shown on the plans, as required by the construction and staged 
construction operations and as required by the Engineer for the channelization of traffic and/or 
work zone protection. 


The work shall also include furnishing and installing all hardware and associated materials per 
the details and/or manufacturer’s specifications. The work shall also include necessary patches 
and repairs caused by the temporary barrier system to damaged pavement surfaces or any 
adjacent longitudinal barrier once the system has been removed. 


Temporary barrier systems and limited deflection temporary barrier systems shall be removed 
from existing locations and reset in accordance to the construction methods stated in the 


respective barrier items. 


Damage to the pavement surface or adjacent permanent barriers caused by removing or resetting 
temporary barrier shall be repaired as directed by the Engineer at the Contractor’s expense. 


Method of Measurement and Basis of Payment 


Item 853.21 will be measured and paid by the foot, in place which shall provide full 
compensation for removing, relocating, resetting, realigning, and transporting maintaining the 
temporary barrier system and/or limited deflection temporary barrier system. The Contractor will 
be paid for this item each time the barrier is relocated either to a new work zone, to off-season 
storage, or back to the project from storage. The Contractor will not be separately compensated 
for any work necessary to maintain or re-align units or replace damaged units. No payment will 
be made for removing and resetting barriers for the purpose of gaining access to the construction 
work zone. No payment will be made for removing, relocating and resetting any barriers moved 
for the convenience of the Contractor. 


For temporary barrier systems that require anchorage systems, the cost of furnishing, installing 
and removing the anchorage and hardware and the restoration of pavement surfaces or adjacent 
permanent barrier systems to facilitate anchorage shall be considered incidental to the cost of this 
Item. 
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ITEM 853.23 TEMPORARY BARRIER (TL-3) FOOT 


Work under this item shall conform to the relevant provisions of Section 850 and shall consist of 
furnishing, installing, maintaining and final removal of TL-3 temporary barrier systems for 
channelization of traffic and/or work zone protection. 


Limited deflection temporary barrier systems shall have a maximum dynamic deflection of 24 
inches and in all cases the clear area available behind the barrier shall be greater than the 
dynamic deflection of the barrier system. 


Materials 


The Contractor shall use a temporary barrier system that is listed on the Qualified Traffic Control 
Equipment List. 


The Contractor may submit alternate materials to the Engineer for approval if the temporary 
barrier system meets the following criteria: 


1. The system has been tested by an independent laboratory that is accredited by FHWA to 
crash test roadside hardware; 

2. The system meets the minimum requirements of the AASHTO Manual on Assessing 
Safety Hardware (MASH) at Test Level (TL) 3 or higher; and 

3. The system has a federal-aid eligibility letter from FHWA. 


Copies of the testing results and the federal-aid eligibility letter shall be submitted and approved 
by the Engineer prior to procurement of an alternate temporary barrier system. 


The Contractor shall supply shop drawings to confirm the available clear area behind the barrier 
equals or exceeds the maximum dynamic deflection of MASH Test 3-11 during testing 
procedures taken at an independent laboratory that is accredited by FHWA to crash test roadside 
hardware. 


Delineators shall be installed on all temporary barrier systems in conformance with the relevant 
provisions of Section 850.69 and shall be incidental to the temporary barrier systems. 


Temporary impact attenuators that are listed on the Qualified Traffic Control Equipment List 
shall be used whenever a blunt end of the temporary barrier system is facing traffic within the 
clear zone unless it is protected by a second barrier system or secured to a separate barrier 
system or bridge railing by a method approved by the manufacturer. 


Construction Methods 


Temporary barrier systems shall be placed in line with the drawings. Installation shall be per the 
manufacturer’s specifications, details, and the approved shop drawings. 
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ITEM 853.23 (Continued) 


The Contractor shall not place any breaks in the temporary barrier system that will result in 
sections that are shorter than the stated minimum length-of-need (LON) under MASH Test 3-11. 
Exceptions shall be allowed for gate systems or changeable length segments placed over 
expansion joints if those barrier segment types have been tested and meet the minimum 
requirements of MASH Test 3-11 with the adjoining barrier system. 


Within the LON section, temporary barrier systems shall only be placed on paved surfaces unless 


otherwise tested and certified under MASH TL-3 for those conditions. 


Damage to the pavement surface caused by the temporary barrier during installation, while in 
service, and/or during removal shall be repaired as directed by the Engineer at the Contractor’s 
expense. 


Temporary barrier systems that require anchorage systems shall conform with the relevant 
provisions of Section 850.70. 


Method Of Measurement 
Items 853.23 will be measured by the foot, in place. 


Basis Of Payment 


Payment for work under these items will be made at the contract price per foot for temporary 
barrier installed in place, including all incidental items. This price shall include the cost of 
furnishing, installing, maintaining and final removal of all temporary barrier systems. 


For temporary barrier systems that require anchorage systems, the cost of furnishing and 
installing the anchorage and hardware and the restoration of pavement surfaces or adjacent 
permanent barrier systems to facilitate anchorage shall be considered incidental to the cost of the 


item. 


Payment for temporary barrier removed and reset will be made under Item 853.21. 
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ITEM 864.22 SYMBOLS FOR BIKE FACILITIES (PF) EACH 
ITEM 864.23 ARROWS FOR BIKE FACILITIES (PF) EACH 


The work under these Items shall conform to the relevant provisions of Subsection 860 of the 
Standard Specifications and the following: 


Work under these items consists of furnishing and installing preformed pavement marking 
arrows, symbols, and legends at the locations shown on the plans or as directed by the Engineer. 
All preformed markings shall be 125 mils in thickness. 


Materials 
Symbols and Arrows are composed of preformed thermoplastic with pigments, glass spheres or 
other reflective materials, and other additives to control color, retro-reflectivity, and skid 
resistance. 


All pavement marking colors shall be white and conform to MUTCD standards, including the 
Daytime Color Specification Limits for Retroreflective Pavement Marking Material found in 23 
CFR 655, Subpart F. 


The dimensions shall conform to Figures 9C-3, 9C-7, and/or 9C-9 of the MUTCD, unless 
otherwise shown in the plans, and are generally categorized in the following table. 


Item (Type) Typical Applications 


864.22 (Bicycle Symbols) | Helmeted Bicyclist or Bicycle Outline used in bike lanes; Shared 
Lane Marking (Sharrow) with chevrons; Bicycle Detector 
symbol; 

864.23 (Bicycle Arrows) Arrow used with bike lane markings; Lane Use arrows at 
intersections 


Post-installation, the surfaces of all preformed markings shall provide a minimum skid resistance 
value of 35 British Pendulum Number (BPN) when tested in accordance with ASTM E303, with 
exception to the items for Bicycle Facilities, which shall provide a minimum of 55 BPN. 


The leading edge(s) of all Symbols, and Arrows shall be tapered to minimize risk of plow 
damage. 


Retroreflective properties shall be verified by an independent laboratory prior to installation. The 
average initial retro-reflectance readings shall exceed the following minimum values: 


Test Method *White Markings 
ASTM E1710 (Dry) 300 med/lux/m? 
*Observation Angle = 1.05°, Entrance Angle = 88.8° 


The Contractor shall provide a Certificate of Compliance verifying the product supplied will 
meet the color, friction, and retro-reflectivity requirements prior to installation. 
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ITEMS 864.22 & 864.23 (Continued) 


Construction Methods 

The Contractor shall supply Shop Drawings to the Engineer for approval a minimum of 30 days 
in advance of installation. Shop Drawings shall include the product manufacturer’s instructions, 
material safety data sheets (MSDS) for all components including any primers and sealers, and all 
tools, equipment, and procedures to be used for the installation. No work shall commence until 
the Shop Drawings have been approved. 


It shall be the responsibility of the Contractor to prepare the surface prior to the installation of 
any Symbols and Arrows. Any joints or cracks in the pavement shall be pre-treated per the 
manufacturer’s recommendation. At larger cracks or joints the material shall be laid over the gap 
and off-cut | in. on each side of the crack or joint prior to installation. 


The surface shall be clean and dry prior to installation of the system. If additional surface 
preparation is recommended by the manufacturer, such as the installation of a primer or 
preheating, it shall be completed per the manufacturer’s specifications. All surface preparation 
shall be considered incidental to the cost of the item. 


All existing pavement markings that are to remain, castings, curbs, and rumble strips within the 
vicinity of the Symbols, and Arrows shall be protected by the Contractor. Existing pavement 
markings damaged during the installation shall be removed and replaced by the Contractor at no 
additional cost. 


The Contractor shall follow all installation instructions from the manufacturer, including 
allowable ranges of temperature and humidity for installation, unless otherwise approved by the 
Engineer. 

Upon completion of installation, a sealer shall be applied if recommended by the manufacturer. 
The sealer shall be installed per the manufacturer’s specification. The application of a sealer 


shall be considered incidental to the cost of the item. 


The Contractor shall maintain protection of the Symbols, and Arrows installation from vehicle 
and foot traffic throughout the minimum cure time recommended by the manufacturer. 


Method of Measurement 
Items 864.22 and 864.23 will be measured for payment by EACH installed, complete in place. 


Basis of Payment 


Items 864.22 and 864.23 will be paid for at the respective contract unit prices per EACH, which 
prices shall include all material, labor, equipment, and all incidental costs required to complete 
the work. 
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ITEM 874.41 TRAFFIC SIGN REMOVED AND DISCARDED EACH 
Description 

The work under this item consists of dismantling, removing, and discarding existing warning and 
regulatory sign panels and guide signs, including their supports and all mounting hardware, 
designated to be removed and discarded on the plans or as required by the Engineer. 


Construction Methods 


All signs and supports to be removed and discarded shall become the property of the Contractor, 
and the Contractor shall legally dispose of them away from the site. 


The Contractor shall backfill all holes resulting from removal of existing signs and their 
foundations with compacted gravel and restore the area to match the existing conditions of 
adjacent areas. 

The existing signs shall not be removed without the prior approval of the Engineer. 


Method of Measurement 


Traffic sign removed and discarded will be measured for payment by each traffic sign removed and 
discarded. One unit shall include the sign panel, sign post(s), appurtenances, and foundation(s). 


Basis of Payment 
Traffic sign removed and discarded will be paid for at the Contract unit price per each which 


price shall include all labor, materials, equipment, gravel borrow and incidental costs required to 
complete the work. 
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ITEM 945.1 DRILLED MICROPILE FOOT 
ITEM 948.6 MICROPILE VERIFICATION LOAD TEST EACH 
ITEM 948.61 MICROPILE PROOF LOAD TEST EACH 
GENERAL 


The work under these Items shall conform to the relevant provisions of Subsections 901, 940 and 
945 of the Standard Specifications and the following: 


The work under these Items shall consist of constructing micropiles as shown on the plans, 
approved working drawings, and as specified herein. The Contractor is responsible for furnishing 
all materials, equipment, labor, services, and supervision; and for selecting means and methods 
for the installation and testing of micropiles for this project. 


Micropiles shall consist of permanent casing sections and fully reinforced grout sections bonded 
with bedrock. Permanent casings shall be included as part of the micropiles and shall remain in 
place after grouting is complete. Temporary casings shall be installed if required to facilitate 
micropile construction and shall be removed during or after grouting. The Contractor is 
responsible for drilling through obstructions encountered during pile installation. 


The micropiles load capacities shall be confirmed by verification and proof load testing. Testing 
must meet the test acceptance criteria specified herein. The bond length of the micropile may be 
modified by the Engineer, pending results of load testing performed as an initial part of the work. 


MATERIALS 


The materials for micropiles shall meet the following requirements: 


Permanent/Drill Steel Casing used_as Reinforcement: Permanent steel casing/pipe used as 
reinforcement shall be new “Prime” steel meeting the requirements of any API 5L PSLI pipe 


with a yield strength of 52 ksi with SR15 supplemental requirements. The grade of the prime 
steel casing shall conform to the properties shown on the Plans. For steel pipe that is to be 
welded, the Carbon Equivalency, as defined in AWS D1.1 Section XI.1, shall be less than or 
equal to 0.45, as demonstrated by mill certificates. The sulfur content shall not exceed 0.05%, as 
demonstrated by mill certificates. 


Permanent steel casing shall consist of ERW (Electric Resistance Welded) and/or seamless steel 
casing and shall be designed to withstand the design loadings determined by the Engineer or 
shown on the Plans and the verification/proof test loading described in this specification. Joints 
shall develop the full vertical capacity, and at least 60% of the moment capacity of the casing. As 
installed, there shall be no joints within three feet or as shown on the plans from the bottom of 
the pile cap. 


The steel casing shall have certified mill test reports and shall be submitted for record purposes 


as the materials are delivered. The steel shall be traceable back to the mill certifications, and be 
free from defects (dents, cracks, tears, etc.). 
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ITEMS 945.1, 948.6 & 948.61 (Continued) 


New “mill secondary” steel pipe/casing will not be accepted regardless if they are accompanied 
by coupon test results. 


Permanent steel casing shall be installed a minimum of 12 inches into intact bedrock. 


Reinforcing Bars: Central reinforcing steel shall be full-length, continuously threaded bars. The 
bars shall conform to AASHTO M 31 Grade 60 as shown on the Contract Documents. The 
grade and size of the central reinforcement shall conform to any minimum and/or maximum 
properties shown on the Plans. 


Reinforcing Bar Couplings: Reinforcing bar couplers shall be in accordance with Subsection 
M8.01.9 but are not required to be listed on the Qualified Construction Materials List (QCML). 
Where reinforcing bars are not specified with corrosion protection, bar couplers shall not be 
required to be epoxy coated or galvanized. 


Independent testing shall be performed by a nationally recognized testing laboratory, approved 
by the Engineer, which shall provide certified test results showing that the reinforcing bar 
coupler meets the requirements of Subsection M8.01.9. Acceptance of the couplers shall be 
approved by the Engineer. 


Centralizers and Spacers: Centralizers and spacers shall be fabricated from schedule 40 PVC 
pipe or tube, or material non-detrimental to the reinforcing steel. Wood shall not be used. 


They shall be securely attached to the reinforcement; sized to position the reinforcement to 
provide the grout cover specified in the table below; sized to allow grout tremie pipe insertion to 


the bottom of the drill hole; and sized to allow grout to freely flow up the drill hole and casing. 


Table 1 - Minimum Grout Cover for Steel Reinforcement 


Minimum Minimum 
Cover on Cover on 
Bar Coupler 

Condition (in.) (in.) 
Micropiles in Soil 1 Va 
Micropiles in Rock % YW 
Coated or Encapsulated Y, Y, 
Bars 


Admixtures for Grout: Admixtures shall conform to the requirements of AASHTO M 194 and 
shall be selected from the QCML where applicable. Expansive admixtures shall only be added to 
the grout used for filling sealed encapsulations or micropile top connections. Accelerators are not 
permitted. Admixtures containing intentionally added chlorides are not permitted. Admixtures 
shall be from the same Manufacturer and shall be compatible with the grout and mixed in 
accordance with the Manufacturer’s recommendations. 
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Admixtures that control bleed, improve flowability, reduce water content, and retard set may be 
used in the grout subject to review and acceptance by the Engineer. 


Cement: All cement shall conform to AASHTO M 85 Type I, Type I, Type HI, or Type V and 
shall be the product of one Manufacturer. 


Grout: Neat cement mixture with a minimum 3-day compressive strength of 50 percent of the 
28- day unconfined compressive strength. The grout shall be proportioned and mixed as to 
provide a fluid grout capable of maintaining the solids in suspension without appreciable bleed. 
Preparation and placement of grout shall be in accordance with the recommendations of 
“Recommended Practice for Measuring, Mixing, Transporting, and Placing Concrete,” ACI 304. 


A minimum of 60 calendar days prior to the start of micropile construction the grout mix design 
shall be submitted to the Engineer and a trial batch shall be performed. The trial batch shall take 
place at a location approved by the Engineer and be performed in the presence of Department 
personnel. It shall be representative of the production grout placement and shall consist of the 
same materials, equipment, methods of mixing, and sample preparation and curing methods. 


Trial batch samples will be tested to verify that the material meets all grout criteria specified in 


Table 2. The quantity of material batched shall be sufficient to perform all required tests 
specified. 


Table 2 — Grout Material Acceptance Criteria for Trial Batch Testing 


Quality Characteristic Test Method _| Engineering Limit 
Minimum Compressive Strength: AASHTO T 106 

3 days > 2,000 psi 

7 days eee T22 For information only 

28 days > 5,000 psi 

; . 
Consistency APLRP-13B-1. |= 10 % of the density specified in 
the mix design 


Plates and Shapes: Structural steel plates and shapes for pile top attachments shall conform to 
M8.05.0, AASHTO M 270, and have minimum yield strength of 50 ksi. 


Water: Water for mixing grout shall be potable, clean, and free from substances that may be 
injurious to cement and steel. 


Fillers: Inert fillers such as sand (conforming to AASHTO M 45) may be used in the grout in 


special situations, such as presence of large voids in the ground or when grout take and travel are 
to be limited, with prior written approval by the Engineer. 
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CONSTRUCTION METHODS 
QUALIFICATIONS 


The Micropile Contractor must be experienced in the construction and load testing of micropiles 
and have successfully constructed at least 5 projects in the last 5 years involving construction 
totaling at least 100 micropiles with similar capacity and requirements specified in these plans 
and specifications. The Micropile Contractor shall have previous micropile drilling and grouting 
experience in soil/rock similar to project conditions and shall have available and be thoroughly 
familiar with the specialized type of equipment needed to perform work of this type. 


The on-site foremen and drill rig operators shall also have experience on at least 3 projects over 
the past 5 years installing micropiles of equal or greater capacity than required in these plans and 
specifications. 


Prior to the Pre-construction Meeting, the Micropile Contractor shall submit the following 
information to verify the firm’s experience and the qualifications of personnel scheduled to 
perform the micropile design (load test frame) and construction: 


1. Submit a list of at least five micropile projects successfully completed in the last five 
years. Include construction details, structural details, load test reports, and client contact 
for each project listed. 

2. Submit a list of the equipment and resources the Micropile Contractor plans to mobilize 
and utilize for the performance of the project. 

3. Provide the names and detail the experience of the micropile designer, on-site supervisor, 
foremen, and drill rig operators for this project. 

4. A signed statement that the Micropile Contractor has inspected both the project site and 
all the subsurface information including any soil or rock samples made available in the 
Contract Documents. 


Work on any micropiles shall not be started, nor materials ordered until the qualifications and 
submittals have been accepted by the Engineer. The Engineer may suspend the micropile 
construction if the Micropile Contractor substitutes unapproved personnel during construction. 
Requests for substitution of field personnel shall be submitted to the Engineer for acceptance. 
Additional costs resulting from the suspension of work will be the Micropile Contractor’s 
responsibility, and no extension in contract completion date resulting from the suspension of 
work will be allowed. 


The Micropile Contractor shall have, on site during all micropile construction activity, a 
minimum of one Quality Control (QC) inspector. This person shall be responsible for quality 
control of the micropiles during all phases of construction and will monitor and document all QC 
inspection and testing activities required by the specifications and outlined in the accepted 
procedures and Working Drawings. The QC person shall be a certified NETTCP Concrete 
Technician. 
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MICROPILE PRE-CONSTRUCTION SUBMITTALS 


The Contractor shall prepare and submit to the Engineer: shop drawings, a micropile installation 
plan, construction procedures, load testing procedures, and equipment calibrations for review and 
acceptance. The Contractor shall verify the limits of the micropile structure before preparing the 
detailed working drawings and allow the Engineer four (4) weeks to review the submittal after a 
complete set has been received. Work shall not begin, nor materials ordered until all submittals 
have been received, reviewed, and accepted in writing by the Engineer. 


The micropile submittals shall include: 
A. Plans 


1. A plan view of the micropile layout identifying the locations of micropiles, numbering 
system for records, and verification test and proof test micropile locations. 


2. An elevation view of the test micropile(s) showing: 

i. A typical detail of test micropiles defining the micropile length, reinforcement, 
inclination, and load test bonded and unbonded test lengths. 

ii. Permanent casing length and diameter, casing plunge length, and grout bond zone 
length. 

ili. Estimated soil/bedrock strata. 

iv. Instrumentation to be installed. 

v. Minimum drill hole diameter. 

vi. Splice type and locations. 

vii. Centralizers and spacers. 

vili. Corrosion protection details. 

ix. Grout design strength. 


3. Details for constructing micropile structures around utilities, as applicable. 


B. Construction Procedures 


1. Detailed step-by-step description of the proposed micropile construction procedure, 
including personnel, testing, and equipment to assure quality control. This step-by-step 
procedure shall be shown in sufficient detail to allow the Engineer to monitor the 
construction and quality of the micropiles. Include methods of drilling the holes, 
advancing the casing, drilling through or removing obstructions, flushing drilled holes, 
installing reinforcement, and grout pressures. 


2. If welding of casing is proposed, submit the welding procedure. All welding shall be 
done in accordance with the current AWS Structural Welding Code. 


3. Information on space requirements for installation equipment that verify the proposed 
equipment can perform at the site. 
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4. Plan describing how surface water, drill flush, and excess waste grout will be controlled 
and disposed. 


5. Certified mill test reports for the central reinforcing steel. The ultimate strength, yield 
strength, elongation, and material properties composition shall be included. 


6. Certified mill test reports for the permanent casing. Certification that the permanent 
casing meets the supplemental requirements of SR15 shall be included. 


7. Quality Control Plan. The QC Plan should sufficiently document the QC processes of all 
Contractor parties (i.e. Prime Contractor and Subcontractors) performing work required 
under this specification. The QC Plan shall be structured to follow the format and section 
headings outlined in the MassDOT Model QC Plan. It shall be submitted to the Engineer 
for review and approval a minimum of 30 days prior to the start of work. 


The QC Plan shall include complete descriptions, and details for the following: 


i. Micropile installation including drilling method and grouting procedure. 

ii. Grout mix design and type of materials to be used in the grout including certified 
test data and trial batch reports. The Micropile Contractor shall also provide 
specific gravity and density of the wet mix design. 

ili. Methods and equipment for accurately monitoring and recording the grout depth 
and grout volume as the grout is being placed. 

iv. Estimated curing time for grout to achieve specified strength. Previous test results 
for the proposed grout mix completed within one year of the start of grouting may 
be submitted for initial verification and acceptance, and start of production work. 
During production, grout shall be tested in accordance with the Grout Testing 
Requirement specified herein. 

v. Procedure and equipment for Micropile Contractor monitoring of grout quality. 
At a minimum, the Micropile Contractor shall verify the specific gravity of the 
mixed grout prior to placement of the grout into each drilled micropile. 


C. Load Testing Procedures 


Detailed plans and procedures for the proposed micropile load testing method. This shall 
include all drawings, details, and structural design calculations necessary to clearly describe 
the proposed test method, reaction load system capacity and equipment setup, types and 
accuracy of apparatus to be used for applying and measuring the test loads and pile top 
movements in accordance with the Micropile Load Testing section of this specification. 


D. Equipment Calibration 


Calibration reports and data for each test jack, pressure gauge, master pressure gauge, and 
electronic load cell to be used. The calibration tests shall have been performed by a certified 
testing laboratory, and tests shall have been performed within 90 calendar days of the date 
submitted. Testing shall not commence until the Engineer has reviewed and accepted the 
jack, pressure gauge, master pressure gauge, and electronic load cell calibration data. 
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PRE-CONSTRUCTION MEETING 


A mandatory pre-construction meeting will be scheduled by the Engineer and held prior to the 
start of micropile construction. The Design Consultant, MassDOT Resident Engineer, MassDOT 
District Materials Engineer, Prime Contractor, and Micropile Contractor, including QC 
personnel, shall attend the meeting. The preconstruction meeting will be conducted to clarify the 
construction and QC requirements for the work, to coordinate the construction schedule and 
activities, specifically those pertaining to excavation for micropile structures, installation of 
temporary sheeting, anticipated subsurface conditions, micropile installation and testing, 
micropile structure survey control, and site drainage control. 


SITE DRAINAGE CONTROL 


The Contractor shall control and properly dispose of drill flush and construction related waste, 
including excess grout, in accordance with related specifications within the Contract Documents, 
and all applicable local codes and regulations. Provide positive control and discharge of all 
surface water that will affect construction of the micropile installation. Maintain all pipes or 
conduits used to control surface water during construction. Repair damage caused by surface 
water at no additional cost. Upon substantial completion of the work, remove surface water 
control pipes or conduits from the site. 


EXCAVATION 


Coordinate the work and the excavation so the micropile structures are safely constructed and 
remain stable at all times. Perform the micropile construction and related excavation in 
accordance with the plans and accepted submittals. No excavation deeper than those specified 
herein or shown on the plans will be made above or below the micropile structure locations 
without written acceptance of the Engineer. 


MICROPILE INSTALLATION 

A. General 

The Micropile Contractor shall select the drilling method, the grouting procedure, and the grout 
pressure used for installation of the micropiles. The construction method shall incorporate any 
special construction requirements specified on the plans. The production micropiles and its 
construction method shall be identical to the accepted verification test piles. 

When the plans require uncased drilling of the micropile into bedrock, the permanent and/or 
temporary casing shall be drilled a minimum 12 inches into intact bedrock or to a depth within 
the bedrock so as to prevent subsidence of over burden into the uncased and/or bond zone 


portion of the drill hole (i.e. the rock socket). 


Piles shall be installed only in the presence of the Engineer’s or MassDOT’s Representative. 
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B. Location and Survey 


Micropiles shall be located and marked using survey and a template by the Contractor who shall 
maintain and be responsible for all location and elevation stakes. 


C. Drilling 


The drilling equipment and methods shall be suitable for drilling through the conditions to be 
encountered, without causing damage to overlying or adjacent structures, buried structures, or 
utilities. 


Temporary casing or other accepted method of pile drill hole support is required, when drilling 
within 10 feet of an existing foundation, or utility, and/or in caving or unstable ground, to permit 
the pile shaft to be formed to the minimum design drill hole diameter. The casing shall be of the 
type and thickness that can be installed without distortion. Casings that fail, fracture, or 
otherwise distort during drilling or after drilling shall, unless otherwise directed, be withdrawn or 
replaced at the Contractor’s expense. The drill hole must be open along its full length to at least 
the design minimum drill hole diameter prior to placing grout and reinforcement. The 
Contractor’s proposed method(s) to provide drill hole support and to prevent detrimental ground 
movements shall be reviewed by the Engineer. Detrimental ground movement is defined as 
movement which requires remedial repair measures, in order to maintain site conditions as 
determined by the Engineer. Do not progress a new hole, pressure-grout, or post-grout, within a 
radius of 5 pile diameters or 5 feet, whichever is greater, of a micropile until the grout for that 
micropile has set 24 hours or longer. Do not allow vibration or excessive wheel loads to 
influence piles during installation and construction. 


Use of drilling fluid containing bentonite or any other non-reverting drilling fluid is not 
permitted. Use of polymer slurry to remove cuttings from the cased hole shall be approved by the 
Engineer. 


Piles shall be installed using equipment capable of penetrating boulders, cobbles, bedrock, dense 
till material, granite blocks, timber, concrete, or other man-placed materials that hinder the 
advance of the pile. 


Use of drop-type impact hammers and blasting are not permitted. Prior to the use of down the 
hole air drilling methods the Contractor shall provide temporary fencing or barriers as necessary 
to prevent cuttings from leaving the work area and entering the adjacent traffic lanes. 


Micropiles shall not be installed using auger cast methods. 


Permanent casing must be installed in a manner which will not loosen the adjacent soils and will 
result in intimate contact between the casing and the soil. Driving of casing will not be allowed. 
Drilling shall be performed such that cuttings and/or wash fluid return through the inside of the 
casing. External flush will not be allowed. The method of drilling used shall prevent the loss of 
ground due to erosion, jetting, or blow-in at the bottom of the casing. No open-hole drilling will 
be allowed unless accepted by the Engineer. 
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D. Ground Heave or Subsidence 


During construction, the Contractor shall observe the ground conditions in the vicinity of the 
micropile construction site on a daily basis for signs of ground heave or subsidence. Immediately 
notify the Engineer if signs of movements are observed. The Contractor shall immediately 
suspend or modify drilling or grouting operations if ground heave or subsidence is observed, if 
the micropile structure is adversely affected, or if adjacent structures are damaged from the 
drilling or grouting. If the Engineer determines that the movements require corrective action, the 
Contractor shall take corrective actions necessary to stop the movement or perform repairs. 
When due to the Contractor’s methods or operations or failure to follow the specified/accepted 
construction sequence, as determined by the Engineer, the costs of providing corrective actions 
will be borne by the Contractor. 


E. Pipe Casing and Reinforcing Bars Placement and Splicing 


Reinforcement shall be placed prior to grouting the drill hole. Reinforcement surface shall be 
free of deleterious substances such as soil, mud, grease, or oil that might contaminate the grout 
or coat the reinforcement and impair bond. Reinforcement in the bond zone [i.e. rock socket] 
shall extend the minimum required length. 


The Contractor shall install all micropiles to the planned elevations. 


Centralizers and spacers shall be provided at a maximum spacing of 10 feet on center. The 
upper- and lower-most centralizers shall be located a maximum of 5 feet from the top and bottom 
of the micropile, respectively. Centralizers and spacers shall permit the free flow of grout 
without misalignment of the reinforcing bar(s) and permanent casing. The reinforcing steel shall 
be inserted into the drill hole to the desired depth without difficulty. Partially inserted reinforcing 
bars shall not be driven or forced into the hole. The Contractor shall re-drill and reinsert 
reinforcing steel when necessary to facilitate insertion. 


Lengths of casing and reinforcing bars to be spliced shall be secured in proper alignment and in a 
manner to avoid eccentricity or angle between the axes of the two lengths to be spliced. Splices 
and threaded joints shall meet the requirements of the Material section. Threaded pipe casing 
joints shall be located at least two casing outside diameters (O.D.) from a splice in any 
reinforcing bar. When multiple bars are used, bar splices shall be staggered at least 1 foot. 


F. Grouting 


Micropiles shall be grouted the same day the load transfer bond length is drilled, or the bond 
length shall be flushed prior to grouting procedures commence. The grouting equipment shall 
produce a grout free of lumps and undispersed cement. Admixtures, if used, shall be mixed in 
accordance with Manufacturer’s recommendations. The Contractor shall have means and 
methods of measuring the grout quantity and pumping pressures during the grouting operations. 
The grout pump shall be a positive displacement pump equipped with a pressure gauge to 
monitor grout pressure. A second pressure gauge shall be placed at the point of injection into the 
pile top. The pressure gauge shall be capable of measuring pressures of at least 145 psi or twice 
the actual grout pressure used, whichever is greater. 
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The grout shall be kept in agitation prior to pumping. Grout shall be placed within one hour of 
mixing. The grouting equipment shall be sized to enable each pile to be grouted in one 
continuous operation. The grout volume being pumped shall be measured to an accuracy of 10 
percent. 


The hole shall be flushed with clean water immediately prior to grouting, to remove all 
contaminated water and cuttings. The hole shall be flushed through the grout pipe fully extended 
to the bottom of the hole with the temporary casing (if any) in place. The water shall be pumped 
at a high velocity until the wash water at the top of the casing is clear. After flushing, the depth 
of the hole shall be measured to confirm that the hole is clean and no sediment exists at the 
bottom of the drilled rock-socket/bond length. Installation of the steel reinforcing and grouting 
shall be done immediately after flushing. In case of delay, the hole shall be re-flushed and 
rechecked prior to grouting as required by the Engineer. 


The grout shall be injected from the lowest point of the drill hole, and injection shall continue 
until uncontaminated grout flows from the top of the pile. Temporary casing, if used, shall be 
extracted in stages ensuring that, after each length of casing is removed, the grout level is 
brought back up to the proposed level before the next length is removed. The use of compressed 
air to directly pressurize the fluid grout takes is not permissible. The tremie pipe or casing shall 
always extend below the level of the existing grout in the drill hole during grouting procedures. 
The grout takes shall be controlled to prevent excessive heave or fracturing of rock or soil 
formations. The entire micropile shall be grouted to the design cut-off level. Upon completion of 
grouting, the grout tube may remain in the hole, but must be filled with grout. 


If the Contractor elects to use a post-grouting system, Working Drawings and relevant details 
including grouting pressure, volume, location and mix design, shall be submitted to the Engineer 
for review. 


G. Construction Tolerance 
Unless otherwise stated on the Plans, the following shall be the maximum construction 
tolerances for micropiles: 
1. Centerline of piling shall not be more than 3 inches from indicated plan location. 
2. Pile shall be plumb within 2 percent of total-length design plan alignment. 
3. Battered piles inclined up to 1:6 shall be within 4 percent of design plan alignment. 
4. Battered piles inclined greater than 1:6 shall be within 7 percent of design plan 
alignment. 
5. Top elevation of pile shall be plus 1 inch or minus 2 inch maximum from vertical design 
elevation indicated. 
6. Centerline of reinforcing steel shall not be more than 3/4 inches from indicated center of 
pile. 
7. Minimum volume of grout placed shall be the 110% of the theoretical volume of the 
whole micropile length from bottom to top at time of grouting. 
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H. Micropile Installation Records 


The Contractor shall prepare and submit to the Engineer full-length installation records for each 
micropile installed. The records shall be submitted within one work shift after that pile 
installation is completed. The data shall be recorded on a micropile installation log. A separate 
log shall be provided for each micropile. The log for each micropile shall contain the following 
minimum information: 


1. Project name, structure name, micropile number, and contract number. 

2. Date and time of drilling, grouting, and completion. 

3. Bottom elevation of the proposed footing and final top elevation of the micropile, to the 
nearest 0.1 feet. 

4. Plumbness and deviation from design location and batter. 

5. Micropile as-built information such as pile inclination, casing diameter and wall 

thickness, reinforcement size and length, casing length below bottom of footing, taped 

measurement inside casing to check cleanout, plunge length (cased bond length), bond 

length below casing, total pile length below and above bottom of footing, All dimensions 

shall be provided to the nearest 0.1 feet. 

Drilling method, drill bit type and size, and drill operator’s name. 

7. Table showing the descriptions and approximate top and bottom elevation of each soil or 
rock layer encountered during pile drilling. 

8. Grout mix, density, and quantity used, for initial grout and post-grout (if any) including 
cement type and admixtures. 

9. Maximum and average grout pressure used during installation. 

10. Damage (if any) to pile, description of any deviations from the design location and batter 
or from the approved pile design and installation procedures, and description of any 
unusual occurrences during drilling (including obstructions), installation, and grouting. 


ae 


The example micropile installation log in the “Micropile Design and Construction Guidelines 
Manual,” Report No. FHWA-NHI-05-039 or FHWA-SA-97-070 can be used as a reference in 
developing the micropile installation log. 


The Contractor shall also submit within 2 weeks after installation of all piles, an as-built plan, 
certified by a surveyor, showing the as-installed location of all piles to the nearest 2 inch. 


CONSTRUCTION QUALITY ASSURANCE 

Contractor Quality Control 

The Contractor’s QC personnel will perform Quality Control inspection, sampling, and testing to 
ensure that the processes are providing work conforming to the contract requirements. 
Inspection, sampling, and testing shall be documented on appropriate forms and provided to the 


Engineer. The Engineer will not sample or test for Quality Control or assist in controlling the 
Contractor’s operations. 
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A. Testing 


1. 


Grout consistency: As measured by grout density shall be determined by the Contractor 
per API RP-13B-1 at a frequency of at least one test per pile, conducted just prior to start 
of pile grouting. The Baroid Mud Balance used in accordance with API RP-13B-1 is an 
approved device for determining the grout density of neat cement grout. The measured 
grout density shall be within +10% of the density specified in the grout mix design 
submittal. 


Compressive Strength: Grout within the micropiles shall be tested by the Contractor’s 
Quality Control Inspector to ensure that it attains the minimum required compressive 
strength. 


Micropile grout shall be sampled and cured in accordance with AASHTO R 64 (for 2 
inch by 2 inch cubes) or T 23 (for 3 inch by 6 inch cylinders) and tested for compressive 
strength in accordance with AASHTO T 106 (for cubes) or T 22 (for cylinders). Grout 
samples shall be taken directly from the grout plant (on-site mixer and pump). 


The QC Technician will take the following sets of grout samples for QC testing: 


i. Verification Test Piles — three (3) sets of three (3) cubes or cylinders for 3-, 7-, 
and 28-day strength testing. 
ii. Proof Test Piles — three (3) sets of three (3) cubes or cylinders for 3-, 7-, and 28- 
day strength testing. 
iii. | Production Piles — one (1) set of three (3) cubes or cylinders for 28-day strength 
testing for every two (2) micropiles or one set from each grout plant on each day 
of operation; whichever occurs more frequently. 


The Contractor shall provide grout cube compressive strength, grout density, can grout 
volume results to the Engineer within 24 hours of testing. 


Table 3 — Grout Material Acceptance Criteria 


Quality Characteristic Test Method Engineering Limit 
Minimum Compressive Strength: 

3 days PP na te | S000 pai 

7 days For information only 

28 days iesipuaeghgncede > 5,000 psi 

: ' ; : ; 
Consistency API RP-13B-1 =oa8 it) %o of the density specified in 
the mix design 

Volume > Theoretical volume of hole 
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MassDOT Acceptance 


The Engineer is responsible for performing all Acceptance activities and making the final 
Acceptance determination. The Engineer’s Acceptance system will include monitoring the 
Contractor’s QC activity, performing Acceptance inspection, and utilizing available sampling 
and testing data. 


A. Inspection 


The Engineer will perform Acceptance inspection of all work items to ensure that all 
materials and completed work are in conformance with the contract requirements. 


B. Testing 


MassDOT will determine whether it will test 2-inch cubes or 3-inch by 6-inch cylinders for 
its Acceptance testing. The Contractor will be required to provide to MassDOT a sufficient 
amount of approved 2-inch cube molds or 3-inch cylinders. If it is determined that MassDOT 
will test 3-inch cylinders then a correlation between the 2-inch cube results and the 3-inch 
cylinders shall be determined by MassDOT. 


MassDOT will take the following sets of grout samples for Acceptance testing: 


i. Verification Test Piles — 3 sets of cubes or cylinders for 3-, 7-, and 28-day 
strength testing. 

ii. Proof Test Piles — three (3) sets of three (3) cubes or cylinders for 3-, 7-, and 28- 
day strength testing. 

iii. | Production Piles — one (1) set of three (3) cubes or cylinders for 28-day strength 
testing for every two (2) micropiles or one set from each grout plant on each day 
of operation; whichever occurs more frequently. 

Pile verification or proof load testing shall not be performed until MassDOT has confirmed 
the grout has reached the minimum 3-day design strength specified in Table 4. 


Table 4 — Grout Material Acceptance Criteria 


Quality Characteristic Test Method _| Engineering Limit 
Minimum Compressive Strength: 
3 days eT SD O00 si 
7 days For information only 
28 days pion le > 5,000 psi 
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MICROPILE LOAD TESTING 
A. General 


The Contractor shall perform pre-production verification pile load testing on one sacrificial pile 
per bond zone bearing stratum. The number and location of the verification test(s) shall be as 
specified on the Plans. In general, the location of the verification test(s) shall be within 10 feet of 
the footprint of a substructure unit, but at least 5 feet from any production pile as selected by the 
Contractor and accepted by the Engineer. 


Pile proof load testing shall be performed on actual production micropiles and shall be performed 
on one pile per substructure unit or five percent of the total number of piles, whichever is greater, 
in conformance with the approved working drawings and testing procedures. The production 
proof test pile(s) shall be at a location selected by the Contractor and accepted by the Engineer. 


The load tests shall conform to the requirements of ASTM D1143 (vertical compression load 
testing) or ASTM D3689 (vertical tension load testing) except as modified herein. The maximum 
test loads shall be 150% of the Factored Design Load (FDL) for the micropile verification test 
and 100% of the FDL for Micropile Proof Test. The Factored Design Load is defined as the 
Factored Axial Design Load (compression and/or tension) as shown on the Plans. The maximum 
test loads shall be as specified above but not more than 80% of the structural capacity of the 
micropile elements, to include steel yield in tension, steel yield or buckling in compression, or 
grout crushing in compression. The structural elements of the verification test micropile may be 
modified for testing the FDL of the micropile as accepted by the Engineer. The Alignment Load 
(AL) should not be more than 0.04 FDL. 


Before starting the work, the Contractor shall submit to the Engineer for acceptance, a pile load 
test plan including a written description of the equipment and methods which are intended to be 
used. The methods must be of an accepted type and shall be altered as required to meet the 
acceptance of the Engineer. The pile load test plan and description shall be prepared and stamped 
by a professional engineer registered in the Commonwealth of Massachusetts. 


Grout within the micropile verification test pile shall attain the minimum required 3-day 
compressive strength prior to load testing. The top elevation of the test pile shall be determined 
immediately before the load testing. The head of each micropile shall be cut-off level or capped 
to produce a level horizontal bearing surface. 


The Contractor shall provide all personnel and equipment needed to perform the test, measure 
loads and movements, and record test data. A representative of the Department or the Engineer 
may observe and witness the test and record data independently. No testing is to be performed 
unless all the agreed representatives are present. 


Testing equipment shall include dial gauges, dial gauge support, jack and pressure gauge, 
electronic load cell, and a reaction frame. The Contractor shall provide a description of test setup 
and jack, pressure gauge and load cell calibration curves in accordance with the submittals 
Section. 
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Design the testing reaction frame to be sufficiently rigid and of adequate dimensions such that 
excessive deformation of the testing equipment does not occur. Provide a reaction frame capable 
of safely supporting 125 percent of the maximum test load. Align the jack, bearing plates and 
stressing anchorage such that unloading and repositioning of the equipment will not be required 
during the test. 


Apply and measure the test load with a hydraulic jack and pressure gauge. The pressure gauge 
shall be graduated in 100 psi increments or less. The jack pressure gauge shall have a pressure 
range not exceeding twice the anticipated maximum test pressure. The jack shall be positioned at 
the beginning of the test such that unloading and repositioning during the test will not be 
required. 


Calibrate the test load jacking system including the hydraulic jack couplings, gas pump, pressure 
gauge, and hydraulic load cell prior to the test so that the load applied is controlled to within 3 
percent of the total applied load. Submit calibration reports prior to the start of the pile load test. 
Monitor the creep test load hold during verification tests with both the pressure gauge and the 
electronic load cell. Use the load cell to accurately maintain a constant load hold during the creep 
test load hold increment of the verification test. 


Readings of settlement and rebound shall be referred to a fixed benchmark and shall be made 
using at least three dial gauges (micrometer dial extensometers) graduated to 0.001 inches and 
located 120 degree intervals around the micropile. The gauges shall be mounted on a reference 
beam supported at each end by reliable supports located at least 10 feet from the center of the test 
pile and independent from the jack, pile, or reaction frame. 


The dial gauges shall have a travel sufficient to allow the test to be done without having to reset 
the gauges. Visually align the gauges to be parallel with the axis of the micropile. Readings shall 
be taken at intervals specified in the Verification Test and Proof Test section. 


The Contractor shall establish a survey reference point on the test pile and another reference 
point at the center of the reference beam. The reference points shall consist of graduated scales 
machine-divided into 0.02 inch and attached securely to the pile and reference beam. The 
reference points shall be monitored using survey equipment during the pile load test. 


Protect the settlement measuring system against rain, wind, frost, and any other disturbances that 
could affect the reliability of the settlement observations. Provide sun shading for the measuring 
system for the duration of the test and for a minimum of | hour prior to the start of the test. 


B. Micropile Verification Test 


The Contractor shall perform pre-production verification pile load testing on sacrificial piles at a 
location selected by the Contractor and accepted by the Engineer. The location of the verification 
tests shall be within 10 feet of footprint of a substructure unit but at least 5 feet away from any 
production pile. Testing shall be performed in compression or tension in accordance with ASTM 
D1143 or ASTM D36839, respectively, except as modified herein. 
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Verification load tests shall be performed to verify that the Contractor installed micropiles will 
meet the required FDL and load test acceptance criteria and to verify that the length of the 
micropile bond zone is adequate. The drilling-and-grouting method and casing outside diameter 
shall be identical to those specified for the production piles as indicated on the Plans. 


Verification test piles shall be installed at the location accepted by the Engineer. The steel core 
may need to have a higher strength or a larger diameter than for the production piles to 
accommodate the test load. 


Verification test piles shall include at least two, %4-inch diameter PVC Schedule 40 pipes cast 
into the test pile to allow telltales to be installed for load testing. The pipes shall be securely 
fastened in straight alignment to prevent displacement during grouting. The pipes shall be sealed 
at the bottom with threaded steel caps and at the top with threaded PVC plugs. The pipes shall 
extend within one foot of the top and bottom of the bearing stratum (i.e. unbonded zone of the 
pile) at the test pile location. Strain gages may be substituted for telltales. 


The micropile verification load test results must verify the micropile design and installation 
methods, and be reviewed and accepted by the Engineer prior to beginning installation of 
production micropiles. The verification test pile and reaction piles shall not be used as 
production piles. 


Test verification pile to a maximum Test Load of 150% of the Factored Design Load (FDL) 


defined above, as indicated on the Plans. The verification pile load test shall be made by 
incrementally loading the micropile in accordance with the following cyclic load schedule: 
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Highway Division 


1 


Cycle | 


Step Loading Applied Load Hold Time (min.) 


AL 
0.075 FDL 
0.15 FDL 
0.225 FDL 
0.30 FDL 
0.375 FDL 


Cycle 2 


AL 
0.15 FDL 
0.30 FDL 
0.375 FDL 
0.45 FDL 
0.525 FDL 
0.60 FDL 
0.675 FDL 
0.75 FDL 


4 


Cycle 3 


Cycle 4 


AL 
0.30 FDL 
0.60 FDL 

0.675 FDL 
0.75 FDL 
0.875 FDL 
0.90 FDL 
0.975 FDL 


(Creep Test) 


AL 
0.30 FDL 
0.60 FDL 
0.90 FDL 

0.975 FDL 
1.05 FDL 
1.125 FDL 
1.20 FDL 
1.275 FDL 
135-EDL 
1.425 FDL 
1.50 FDL 
1.20 FDL 
0.90 FDL 
0.60 FDL 
0.30 FDL 
AL 


Re Re RR kK PKR HHP Pe RK eK HDA A DA! 


& 


10 or 60 
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— 
N 


Creep Test: Pile top movement shall be measured at each load increment. The load-hold period 
shall start as soon as each test load increment is applied. The verification test pile shall be 
monitored for creep at the 0.975 FDL. 
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Depending on performance, either a 10 minute or 60 minute creep test shall be performed 
at the 0.975 FDL test load where movements shall be recorded at 1, 2, 3, 5, 6, and 10 
minutes. When the pile top movement between | and 10 minutes exceeds 0.04 inches, the 
0.975 FDL test load shall be maintained an additional 50 minutes. Movements shall be 
recorded at 20, 30, 50, and 60 minutes. Dial gauges shall be reset to zero after the initial 
AL is applied. 


The Acceptance criteria for micropile verification load tests are: 


1. Ifthe pile is tested in compression, acceptance will be based on the Davisson criteria. 
For this criterion, the ultimate load is defined as the load at which settlement 
measured relative to the top of the pile prior to the start of testing exceeds the sum of: 

I. The theoretical elastic compression of the pile assuming the load applied at 
the top of the pile act over the full length of the pile, and 
II. 0.15 inches plus | percent of the pile tip diameter. 

2. If the pile is tested in tension, the ultimate load is defined as the load that produces an 
upward movement under load of 0.5 inch at the pile tip. The movement at the pile tip 
is: 

I. Measured directly by tell-tale, or 
II. Computed by deducting the theoretical elastic elongation of the pile from the 
upward movement measured relative to the top of the pile prior to the start of 
testing. 

3. At the end of the 0.975 FDL increment, the test pile shall have a creep rate not 
exceeding 0.04 inch/log cycle time (1 to 10 minutes) or 0.08 inch/log cycle time (6 to 
60 minutes or the last log cycle if held longer). The creep rate shall be linear or 
decreasing throughout the creep load hold period. 

4. Failure does not occur at any load increment up to and including the maximum test 
load, 1.50 FDL. Failure is defined as load where the slope of the load versus head 
settlement curve first exceeds 0.025 in/kip. 


At the completion of verification testing, test piles shall be removed down to the elevation 
specified on the plans or by the Engineer. 


For the verification load tests, reports must be written and submitted to the Engineer within 3 
working days of the load test completion. This report will either confirm the micropiles’ 
resistance and bond lengths specified on the plans or reject the piles based upon the test results. 
This report shall be reviewed and acceptance by the Engineer prior to beginning installation of 
production micropiles. The contents of the verification load test report shall include: 


1. 


Brief project description. 


2. Description of site and subsurface conditions including information on the ground 


conditions at the location of the load test and a comparison to actual conditions 
encountered. 

Key personnel including the drill rig operator, the superintendent, the grout plant 
operator, and any other personnel involved in the installation and testing of the micropile. 
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4. 


DO TON 


Micropile installation data including information such as length of the micropile (cased 
and uncased), number of bags of cement used to construct the micropile, size and type of 
casing and reinforcement, geology encountered (e.g. soil material, rock material, and 
water levels) during drilling, grouting record and grout testing results. 

Results of load test including load-movement curves/figures and filled-out data sheets. 
Statement of load test requirements and acceptance criteria. 

Comparison of load test requirements and acceptance criteria. 

Summary statement on the load test results. 


If a tested micropile fails to meet the Acceptance criteria, the Contractor shall modify the design, 
the construction procedure, or both. These modifications may include but not limited to 
modifying the installation methods, increasing the bond length, regrouting the pile via preplaced 
regrout tubes or changing the micropile type. Any modification that necessitates changes to the 
structure design shall be submitted as a revision to the Working Drawings and require the 
Engineer’s review and acceptance. Additional load testing may be required until an acceptable 
pile load test meets the designated load test requirements. 


C. Micropile Proof Test 


Proof test piles to a maximum test load of 1.00 FDL as defined above. Proof tests shall be made 
by incrementally loading the micropile in accordance with the following cyclic load schedule: 


Step Loading Applied Load Hold Time (min.) 

1 Cycle 1 AL - 
0.10 FDL 4 
0.20 FDL 4 
0.30 FDL 4 
0.40 FDL 4 
0.50 FDL 4 
0.60 FDL 4 
0.70 FDL 4 
0.80FDL 4 
0.90 FDL 4 

1.00 FDL 10 or 60 

(Creep Test) 

0.75 FDL 4 
0.50 FDL 4 
0.25 FDL 4 
AL 4 


Creep Test: Pile top movement shall be measured at each load increment. The load-hold 
period shall start as soon as each test load increment is applied. The proof test pile shall be 
monitored for creep at the 1.00 FDL. Depending on performance, either a 10 minute or 60 
minute creep test shall be performed at the 1.00 FDL test load where movements shall be 
recorded at 1, 2, 3, 5, 6, and 10 minutes. 


A00801 - 200 


Massachusetts Department Of Transportation Highway Division Highway Division 
Proposal No. 608929-123406 


ITEMS 945.1, 948.6 & 948.61 (Continued) 


When the pile top movement between | and 10 minutes exceeds 0.04 inches, the 1.00 
FDL test load shall be maintained an additional 50 minutes. Movements shall be recorded 
at 20, 30, 50, and 60 minutes. Dial gauges shall be reset to zero after the initial AL is 
applied. 


The Acceptance criteria for Micropile Proof Load Test are the same as those for the Micropile 
Verification Load Test, except as modified below: 


1. The creep test shall be held at the end of the 1.00 FDL increment. 
2. Failure does not occur at any load increment up to and including the maximum test 
load, 1.00 FDL 


Within 3 days of the completion of each proof load, the Contractor shall submit a report 
confirming the micropiles’ capacities and bond lengths specified on the plans or reject the piles 
based upon the test results. The contents of the proof load test report shall be the same as those in 
the report for the Micropile Verification Load Test. 


If a proof-tested micropile fails to meet the Acceptance criteria, the Contractor shall immediately 
proof test another micropile within that substructure. For failed piles and further construction of 
other piles, the Contractor shall modify the construction procedure. Failed micropiles shall be 
replaced at the Contractor’s expense. Any modification that necessitates changes to the structure 
design shall require the Engineer’s prior review and acceptance. Verification and proof tests will 
be re-performed if the micropile type is changed. 


NON-CONFORMING PILES 


Non-conforming piles include piles that are installed out of tolerance, are damaged, the volume 
of grout placed is less than the theoretical volume of the hole, or the grout tests do not indicate 
the specified strength has been achieved. The Contractor shall submit a written remedial action 
plan to the Engineer for approval. The remedial action plan shall indicate how to correct the 
problem and prevent its reoccurrence. To mitigate or remediate non-conforming piles, the 
Contractor may be required to provide additional piles or supplement piles to meet specified 
requirements at no additional cost to the Owner. 


METHOD OF MEASUREMENT 
Drilled Micropiles will be paid for at the contract unit price by Foot. 


Micropile Verification Load Test and Micropile Proof Load Test will be measured for payment 
by Each. 
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BASIS OF PAYMENT 


Drilled Micropiles will be paid for at the contract unit price per Foot, complete in place and 
accepted. Payment for drilled micropiles shall be considered complete compensation for 
providing all materials, labor, equipment, proper disposal of drilling spoil, temporary casings, 
and incidentals to complete the work. There will be no separate measurement for mobilization 
and demobilization associated with this item. Any difference in the required length of permanent 
casing and micropile installed and accepted by the Engineer from the estimated lengths shall be 
measured for payment and/or credit. There will be no payment for differences in required length 
of temporary casing. The Micropile Contractor is also responsible for estimating the grout take. 
There will be no extra payment for grout overruns. 


The Contractor shall anticipate encountering obstructions as noted herein and shall utilize 
equipment and methods required to advance through or remove the obstructions. The presence of 
obstructions, any lost production, replacement piles, and the removal of obstructions, if required, 
shall not be measured or paid for separately. Any costs associated with the presence of 
obstructions shall be considered incidental to the Drilled Micropiles Item. 


Drilling tools that are lost during the drilling shall not be considered obstructions and shall be 
promptly removed by the Contractor without compensation. If removal will degrade the hole, the 
hole shall be abandoned with a new hole located by the Engineer. All costs due to lost tool 
removal, drilling a new hole and filling the abandoned hole shall be borne by the Contractor. 


Micropile Verification Load Test and Micropile Proof Load Test will be paid at the contract unit 
price per each completed and accepted test, for which payment shall be considered complete 
compensation for providing all design, materials, labor, equipment, load test report, and 
incidentals to complete the work including the installation and materials of the test pile and 
reaction piles, if used. This payment shall also include full compensation for cutting the pile to 
the elevation required to properly incorporate the pile in the structure. If a pile is not to be 
incorporate in the structure, this payment item includes cutting the pile to the grade required to 
avoid its interference with the proposed construction. Payment for Micropile Verification Load 
Tests shall also include full compensation for installing the test pile. Micropiles installed as test 
piles for Proof Load Tests, if incorporated in the final structures, the length of pile installed in 
place shall be paid for at contract unit price of Drilled Micropiles. 


Payment Items 


945.1 Drilled Micropiles Foot 
948.6 Micropile Verification Load Test Each 
948.61 Micropile Proof Load Test Each 
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ITEM 950.6 PERMANENT SUPPORT OF EXCAVATION FOR LUMP SUM 
BRIDGE NO. W-38-003 


The work under this Item shall conform to the relevant provisions of Subsection 950 of Standard 
Specifications and the following. 


The work to be done under this item shall consist of furnishing and installing a permanent support 
of excavation system consisting of soldier piles and lagging as shown and detailed in the Plans. 


A layout of permanent support of excavation is shown on the Plans in-between the bridge 
abutment and the MBTA Railroad track. The location of the permanent support of excavation 
may be altered by the Contractor to suit his or her construction methods upon approval of the 
Engineer and Railroad and subject to the site constraints and design parameters described below: 


The existing abutment and pier spread footings shown on the plans based on available 
information; however the exact limits below grade may differ from these conditions. Based on 
the bedrock profile from the borings, the permanent support of excavation shall be appropriately 
anchored to rock with a lagging system. The proposed solider piles shall be pre-augured in 
accordance with MassDOT standards. 


Installation of permanent support of excavation system shall be done in conformance with the 
Railroad requirements and scheduling such that disruption of service is avoided. The Contractor 
shall make his/her own evaluation of existing site conditions and facilities, and shall modify the 
proposed system as required. 


The permanent support of excavation system shall be installed and maintained in such a manner 
as to prevent movement, settlement, loss of ground or damage to new and existing structures and 
the railbed. The installation of the permanent support of excavation shall adhere to the 
requirements Item 100.99. 


The predrilled/pre-augured holes for the proposed H-piles shall be protected when required 
against cave-ins, displacements of surrounding soil and for retention of ground water by means 
of temporary casing or use of slurry subject to approval by the Engineer. Predrilling/pre-auguring 
shallow following the relevant provisions of Subsection 945. The H-piles shall be installed in the 
holes and shall be encased in excavatable flowable fill from top of bedrock to 1’-0” below the 
proposed bottom of the footing. For the limits of the rock socket, the H-piles shall be encased in 
non-excavatable flowable fill Type 1. 


Basis of Payment 


Item 950.6 “Permanent Support of Excavation for Bridge No. W-38-003” will be paid in the unit 
of Lump Sum at the Contract Bid Price, which price shall include full compensation for all the 
Contractor’s design and plans, all labor, materials, equipment, transportation, additional site 
testing, and all incidental costs required to complete the work, including the work required for 
removal of obstruction and for cutting off the top of the piles after final grading. 
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An alternative to the permanent support of excavation system may be proposed by the Contractor 
and will not be compensated for beyond the amount shown in the Contract Drawings. The cost of 
implementing an alternate to the system shown in the Contract Drawings proposed by the 
Contractor shall be borne by the Contractor to the extent that measurement of the alternate 
excavation support systems exceeds the amount shown in the Contract Documents. The working 
drawings for the alternative system shall be certified by a Professional Structural Engineer 
registered in the Commonwealth of Massachusetts and adhere to AREMA specifications, 
including design for lateral earth pressure from E-80 vertical loading surcharge and active earth 
pressure. 
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ITEM 953.1 TEMPORARY SUPPORT OF EXCAVATION SQUARE YARD 


The work under this item shall conform to the relevant provisions of Subsections 140 and 950 of 
Standard Specifications and the following: 


The Contractor shall design, furnish, install, maintain, relocate if required, and remove or cut-off a 
temporary support of excavation system and all associated other work to be used in the demolition 
and construction of the abutments, wingwalls and retaining walls. The temporary earth support 
system shall be designed and constructed as required to allow the safe removal of existing 
structures, and construction of proposed structures and shall prevent damage to, or undermining 
of, the sides of excavations, roadways, driveways, and portions of existing structures to remain 
and/or be maintained. 


The temporary support of excavation system shall either consist of sheet piling, soldier pile and 
lagging, or any other system, which is approved by the Engineer. The approximate layout of the 
temporary support of excavation system is shown on the Plans. Steel sheeting shall conform to 
ASTM A328. Foreign source of supply may be submitted for approval if sufficient 
documentation is provided demonstrating that domestic material is unavailable and that ASTM 
A328 compatibility is achieved. 


The Contractor shall make his/her own evaluation of existing site conditions and facilities, and 
shall design and construct the proposed temporary support of excavation system at both 
abutments and existing piers to be compatible with the Contractor’s means and methods of 
construction including Bridge Demolition, Bridge Excavation and Bridge Construction. 


The design of the temporary support of excavation system shall conform to industry standards 
and all OSHA requirements. The Contractor shall determine the final location and design of the 
support of excavation system to provide necessary clearance for demolition and construction. 
The temporary support of excavation system at locations on the plans shall be fully designed by 
the Contractor to carry all applicable AASHTO loads. It shall be designed in accordance with the 
AASHTO Guide Design Specifications for Bridge Temporary Works, 2" Edition 2017, and all 
interims published as of the bid opening date. The support system shall be designed to prevent 
damage resulting from loss of ground and lateral movement and settlement of the ground and 
ground surface behind the wall. 


The Contractor is responsible for determining all geotechnical criteria associated with the 
temporary support of excavation system including, but not limited to, lateral earth pressures, live 
load surcharge, surcharge due to construction equipment operation, surcharge due to temporary 
traffic barriers, and/or surcharge due to material storage near the top of excavation. Maximum 
design stresses in steel members shall not exceed 125% of the allowable basic stresses specified 
in the current specifications of the American Institute of Steel Construction. The design shall 
provide for all anticipated load conditions that may occur during the entire construction period. 
The minimum factor of safety for each of the design conditions shall be 1.50. 
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The temporary support of excavation system must be designed and stamped by a Professional 
Engineer registered in the Commonwealth of Massachusetts. Complete detailed drawings and 
calculations shall be submitted to the Engineer and railroad owner for approval if applicable. 
Written approval must be obtained prior to installation of temporary support of excavation 
system. Furnishing such plans and calculations shall not relieve the Contractor of sole 
responsibility for safety of the public, personnel, equipment, and structures, as well as successful 
completion of the project. 


Method of Measurement 


Item 953.1 “Temporary Support of Excavation” will be measured by the number of square yards 
obtained by multiplying the vertical length of support measured between the original ground 
surface at the site at the time the work commences and the elevation shown on the Construction 
Drawings as the minimum embedment depth by the horizontal length measured along a 
projection of the support system on a plane parallel to and midway between the front and rear 
face of the system. 


Basis of Payment 
Item 953.1 will be paid for at the contract unit price per square yard, which price shall include 


full compensation for all the Contractor’s design and plans, all material, labor, tools, and 
equipment, and all incidental costs required to complete the work. 


A00801 - 206 


Massachusetts Department of Transportation 


Massachusetts Department Of Transportation Highway Division Highway Division 
Proposal No. 608929-123406 


ITEM 986.2 MODIFIED ROCKFILL CUBIC YARD 


The work under this item shall conform to the relevant provisions of Subsection 983 of the 
Standard Specifications and the following: 


The work to be performed under this Item shall consist of furnishing and installing Modified 
Rockfill at the locations shown on the plans. Modified Rockfill shall meet the requirements of 
Materials Section M2.02.4. 

Modified Rockfill shall be placed to the minimum layer thickness indicated on the Contract 
Drawings and as required by the Engineer. The stones shall be placed on a bed of crushed stone 
overlaying geotextile fabric for separation as shown on the plans. The crushed stone shall meet 
the requirements for Section M2.01.1 of the Standard Specifications. 

Method of Measurement 

Modified rockfill will be measured for payment by the cubic yard, complete in place. 

Basis of Payment 


Modified rockfill will be paid for at the Contract unit price per cubic yard which price shall 
include all labor, materials, equipment and incidental costs required to complete the work. 


The crushed stone bed will be paid for under Item 156. Crushed Stone. 


The geotextile fabric will be paid for under Item 698.3 Geotextile Fabric for Separation. 
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ITEM 988.01 SEDIMENT FOREBAY PAVERS SQUARE FOOT 


DESCRIPTION 


The work under this item shall conform to the relevant provisions of Subsections 501 and 
983 of the Standard Specifications. 


The purpose of this item is to provide a level protective surface over crushed stone bedding 
foundation and geotextile fabric for separation to facilitate in the maintenance of the 


pretreatment sedimentation forebays. 


CONSTRUCTION MATERIALS AND METHODS 


The work shall include the construction to the line and grade of a level sedimentation 
forebay protective bottom surface conforming to the size and dimensions shown on the 
Contract Drawings and the following: 


Unit pavers may either be new or reused granite curb or edging. Each piece of granite curb or 
edging shall have a minimum length of eighteen (18) inches, minimum width of four (4) inches 
and minimum depth of four (4) inches. Granite curb or edging shall be placed in an offset tile 
pattern with one (1) inch spacing on all sides. 


Reused granite curb or edging shall include removal, temporary storage, protection, cutting, 
removal and disposal of all foreign matter and installation. 


The layout patterns of the new or reused curb or edging shall be pre-approved by the Engineer. 


Aggregate for filling joints shall be washed, crusher run, free of fines, organics, soluble salts or 
other contaminants. Joint filling aggregate shall meet the following gradation. 


Table 1 - ASTM 
No. 89 Grading Requirements 
for Bedding Course Aggregates 
ASTM Sieve Size Percent Passing (by weight) 


Y% in. 100 
3/8 in. 90 to 100 
No. 4 20 to 55 
No. 8 5 to 30 
No. 16 0 to 10 
No. 50 0 to 5 


Joint filling aggregate shall be placed into the joints and swept clean. As aggregate settles into 
joints, additional aggregate shall be added to fill the joints to the surface of the pavers. 


METHOD OF MEASUREMENT 


Item 988.01 will be measured for payment by the SQUARE FOOT of sediment forebay pavers 
and aggregate joints installed. 
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ITEM 988.01 (Continued) 
BASIS OF PAYMENT 


Item 988.01 will be paid for at the Contract unit price per SQUARE FOOT, which price shall 
include all labor, equipment, materials, and all incidental costs required to complete the work. 


Excavation when required to construct the sediment forebay paving will be paid for by the cubic 
yard under Item 120.1 Unclassified Excavation for topsoil removal and excavation beyond 


topsoil will be paid in Item 120. Earth Excavation. 


Crushed stone bedding will be paid for separately by the cubic yard under Item 156. Geotextile 
Fabric for Separation will be paid for separately by the square yard under Item 698.3. 
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ITEM 991.1 CONTROL OF WATER —- STRUCTURE NO. W-38-003 LUMP SUM 


Description 


The work under this Item shall conform to the relevant provisions of Subsection 140 and 
Subsection 950 and consist of designing, furnishing, installing, operating and removing all 
temporary water control systems and dewatering systems needed to demolish the existing bridge, 
construct the proposed abutments, wingwalls, embankments, and any other work requiring water 
control systems. 


The system must ensure that all concrete comprising the bridge substructure and foundations are 
placed and cured in the dry as shown on the plans, or as required by the Engineer. The work shall 
include all incidental dewatering, pumping, sandbagging, filtration or sedimentation and 
dewatering basins, or other measures inclusive of sheeting, required for sufficient water control to 
accomplish the construction of the proposed substructure and foundations in the dry including 
placement of geotextile fabric, crushed stone and dumped riprap. 


The Contractor shall be prepared to furnish a groundwater control system for construction 
operations at the bottom of excavation level, as well as a surface water collection and disposal 
system in accordance with the provisions contained herein. 


The Contractor shall prepare working drawings in which the materials and methods of control of 
water are shown for approval by the Engineer. The working drawings shall be submitted for the 
proposed type of water diversion system, dewatering systems, arrangement, location and depths 
of system components, the method of disposal of pumped water, and a description of equipment 
and instrumentation to be used. Design computations shall be submitted for all parts of the water 
control system as applicable. The working drawings shall be stamped, signed and certified by a 
Professional Engineer registered in the Commonwealth of Massachusetts. Approval of the 
working drawings does not relieve the Contractor of the responsibility of providing for the safety 
of the work and the successful completion of the project. 


The dewatering system shall reduce the hydrostatic pressure and lower the groundwater levels a 
minimum of 12 inches below the bottom of excavation elevations indicated on the Plans. All 
concrete work shall be done in the dry. The dewatering system shall prevent heaving of the 
bottom of the excavation, and shall not result in damage to adjacent properties, structures, 
utilities, and other work. Acceptable dewatering methods include sump pumping, single or 
multiple stage well point systems, educator and ejector type systems, deep wells or combinations 
thereof. Temporary surface water control measures shall be provided to prevent surface water 
from entering the excavation. A sufficient number of pumps with adequate capacity shall be 
provided at the site. Provisions shall be made for having backup power generation and 
groundwater control system components available for maintaining continuous operations should 
failure of the primary equipment occur. 


Dewatering procedures that cause or threaten to cause damage to new or existing construction 
shall be modified by the Contractor at no additional expense to the Department. 
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ITEM 991.1 (Continued) 


The dewatering system shall be installed, maintained, and removed in such a manner as to 
prevent movement, settlement, loss of ground or damage to new and existing structures. 


Collection and disposal of groundwater discharge shall be performed, in accordance with all 
Federal, State, and local codes, rules and regulations. Sedimentation control shall be used to 
segregate silt from the groundwater that is recharged into the river outside of the limits of 
excavation in compliance with all environmental regulations specified in the Water Quality 
Certification and Individual ACOE 404 permits. Pumped groundwater shall not be discharged 
directly into the waterway or into the roadway Right-of-Way. 


Measures shall be taken to control the discharge of pollutants into the water resource area, 
including but not limited to the following: 
e Rigorous management of construction operations involving potentially hazardous 
material, such as refueling and maintenance of construction equipment 
e Formulation of contingency plans to control accidental spillage from potentially 
hazardous materials 
e Locating construction staging areas outside of the waterway buffer zones 
e Scheduling of work within the waterway to avoid periods of high flood and forecasted 
storm events 
e Installation and continuous maintenance of staked hay bales and filter fenced to prevent 
sediment migration into adjacent waterway resource areas. Placement of erosion controls 
shall be shown on the plans, as specified herein, or as required by the Engineer, so as to 
provide maximum control of project related sediment mobilization. Additional erosion 
control measures shall be employed as required to prevent erosion and sedimentation of 
the stream bed. These measures shall be maintained for the duration of the contract. 


After the removal of systems, the site locations shall be restored to their original condition. 


The Engineer shall make partial payments in proportion as the foundation work progresses with the 
final 10 percent (10%) paid upon the satisfactory removal of the entire water control system from 
the site after it is no longer required and site restored to its original condition. 


Basis of Payment 


The Item 991.1 “Control of Water for Structure No. W-38-003” will be paid in the unit of Lump 
Sum at the Contract Bid Price, which shall include full compensation for the design of the water 
control schemes, all equipment, materials, tools and labor required for the installation, 
maintenance, removal and disposal of the materials used for water control including all cost 
associated with obtaining the required permits. 
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ITEM 994.01 TEMPORARY PROTECTIVE SHIELDING LUMP SUM 
BRIDGE NO. W-38-003 


The work under this Item shall consist of designing, furnishing, installing, maintaining, removing 
and disposing of a temporary protective shielding system. The shielding shall protect the 
surrounding areas, including all personnel, vehicles and/or pedestrians below the bridge, from 
falling or flying debris during demolition and construction operations. The shielding shall prevent 
any debris, tools or incidental items from falling onto areas where vehicular or pedestrian traffic 
exist. The shielding shall also serve as a work platform for the personnel performing the 
demolition and construction operations, as well as any equipment required. 


The shielding shall conform to the following: 


1. Shielding shall be in place prior to the start of any demolition or removal to protect any 
debris from falling onto areas where railroad activities occur, and to aid in the construction 
procedures on the bridge. 

2. Shielding shall extend the full length of the bridge and a sufficient distance above and 
beyond the deck overhang at the fascia. 

3. Shielding shall function as a containment system during construction. All spaces along the 
perimeter and at the seams shall be sealed to prevent dust and debris from escaping and 
falling below the bridge. Containment measures shall conform to Subsection 961.67 of the 
Standard Specifications. 

4. Shielding shall be designed to safely withstand all loads that it will be subjected to. The 
allowable design stresses shall be in accordance with 17" Edition AASHTO Standard 
Specifications for Highway Bridges. The design of the shielding for deck removal shall 
also include a complete description of the equipment and construction methods proposed 
for the superstructure removal and also the maximum superstructure segment being 
removed in one section. The shielding shall also be designed to withstand impact of the 
maximum segment or member should it fall inadvertently during demolition or removal. 

5. The shielding shall be positively attached to the structure such that it cannot be dislodged 
or shifted during construction. The attachment methods shall be designed for all intended 
and errant loads anticipated by the Contractor based on the Contractor’s means and 
methods of construction and shall be included in the design submittal. 

6. The shielding shall not reduce the minimum vertical clearance over the active railroad 
tracks in Span 2 of the existing structure. 

7. Shielding shall be installed and removed only upon approval of the Engineer. 


Prior to the start of demolition, the Contractor shall be required to submit the details of the 
temporary shielding to the Engineer and the Railroad for review and approval. The plans will be 
reviewed as to the methods of erection and as to whether or not the proposed installation will 
provide the required level of protection. It is the Contractor’s responsibility to design the 
protective shielding to conform to all Federal, State and Local laws and regulations and the 
requirements contained in the Contract Documents. The protective shielding shall be designed by a 
Professional Engineer registered in the Commonwealth of Massachusetts. The drawings and 
calculations shall bear his/her seal when they are submitted to the Engineer. 
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ITEM 994.01 (Continued) 


The Contractor may utilize the existing timber beams for attachment and of the proposed steel 
beams as supports for the temporary protective shielding where feasible. However, the Contractor 
will not be permitted to weld onto, drill into, or cut any existing or proposed structural members 
without receiving prior approval of the Engineer. 


After completion, the shielding shall be removed and disposed of properly. All materials used in 
the shielding system shall become the property of the Contractor and shall be completely removed 
from the site at the completion of the project. 


Any control of traffic required to perform this work shall be incidental to the work performed 
under this Item. All work within the ROW or Railroad shall be coordinated with MBTA. 


Basis of Payment 


Item 994.01 “Temporary Protective Shielding for Structure No. W-38-003” will be paid in the 
unit of LUMP SUM at the Contract Bid Price, which price shall include full compensation for the 
design of the shielding scheme, all equipment, materials, tools and labor required for the 
installation, maintenance, operation, removal and disposal of the protective shielding. 


Payment for each stage shall be further broken down as follows: Payment of 75% will be paid 


upon complete installation and approval by the Engineer, and the remaining 25% will be paid 
following complete removal and disposal of the shielding. 
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ITEM 995.01 BRIDGE STRUCTURE, BRIDGE NO. W-38-003 LUMP SUM 


The work under this Item shall conform to the applicable provisions of Subsection 995 of the 
Standard Specifications and the specific requirements stipulated below for the component parts 
of this Item. For those component parts where no specific requirement is stipulated, the Standard 
Specifications shall apply except for payment. 


Work under this Item shall include all materials, equipment and labor needed to construct the 
following: 

e Weathering structural steel rolled w-shape beams 

e Weathering structural steel diaphragms and utility supports 

e Cast-in-place concrete deck slab and sidewalk 

e Spray applied membrane waterproofing 

e Laminated elastomeric bearing pads 

e Pavement sawcut joints 

e Type I protective screens and S3-TL4 bridge railing 

e Cast-in-place concrete cantilever abutment stems, backwalls, curtain walls, keeper blocks 

and pile caps 

e Cast-in-place concrete cantilever wingwall stems, coping and pile caps 

e Cast-in-place concrete approach slabs 

e Steel reinforcement 


The work does not include any items listed separately in the proposal. Payment for materials 
shown on the Plans as being part of this bridge structure or which may be incidental to its 
construction and are not specifically included for payment under another Item shall be 
considered incidental to the work performed under this Item and shall be included in the unit 
price of the component for which they are a part. 


4000 PSL, 1.5 INCH, 565 CEMENT CONCRETE 
4000 PSL, 3/4 INCH, 610 CEMENT CONCRETE 
5000 PSI, 3/4 INCH, 685 HP CEMENT CONCRETE 
4000 PSI, 3/4 INCH, 585 HP CEMENT CONCRETE 


The work to be done under these headings shall conform to the relevant provisions of Subsection 
901, supplemented and amended as follows: 


All concrete shall be placed in the dry. 


The various classes of concrete shall be used as specified on the Plans, and generally described as 
follows: 


4000 PSI, 1.5 INCH, 565 CEMENT CONCRETE shall be used to construct the cantilever 
abutment stems and pile caps, wingwall stems and pile caps, and approach slabs. 


4000 PSI, 3/4 INCH, 610 CEMENT CONCRETE shall be used to construct the abutment 
backwalls, curtain walls, and keeper blocks. 
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ITEM 995.01 (Continued) 


5000 PSI, 3/4 INCH, 685 HP CEMENT CONCRETE shall be used to construct the bridge 
sidewalk and precast highway guardrail transitions. 


4000 PSI, 3/4 INCH, 585 HP CEMENT CONCRETE shall be used to construct the deck slab, 
abutment end diaphragms, tops of wingwalls, and any other concrete elements. 


Included in the work are the furnishing and installing of preformed fillers and other items 
incidental to the furnishing and placing of concrete. All other work covered in the Schedule of 
Basis for Partial Payments or for which payment is not provided elsewhere in the contract shall be 
considered as included in the unit price per cubic yard of concrete, as stated by the Contractor and 
approved by the Engineer, in the respective "Basis for Partial Payment". 


SHEAR CONNECTORS 


The work under this heading shall conform to the applicable provisions of Subsections 901 and 
960 of the Standard Specifications and the material requirements outlined in the following 
sections: 


Stud Shear Connectors shall meet the requirements in Section M8.04.1, and as shown on the 
Contract Plans. 


LAMINATED ELASTOMERIC BEARING W/O ANCHOR BOLTS (51-100) 


DESCRIPTION OF WORK 


The work to be performed under this item shall conform to the relevant provisions of Section 
M9.14.5 and the following: 


SUBMITTALS 


The Contractor shall submit to the Engineer for approval the following documents: 
1. Prior to fabrication: 
a. Written notification in accordance with M9.14.5 
b. Shop drawings for approval in accordance with Section 5.02 of MassDOT’s 
Supplemental Specifications to the Standard Specifications for Highways and 
Bridges. 

i. Fabrication shall not begin until the Contractor receives written approval 
from the Department that the submitted shop drawings have been 
received. 

2. Upon delivery of the bearing pads: 
a. A Certificate of Compliance certifying that the elastomeric bearing pads meet the 
requirements of the contract specifications. 

i. A Mill certificate and certificate of compliance for the steel laminates shall 
accompany the bearing pads. 

b. Independent testing results as required below. 
c. Additional elastomeric bearing pads for MassDOT Acceptance testing as required 
below. 
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ITEM 995.01 (Continued) 


MATERIALS 

Elastomer: The elastomeric compound shall be composed of 100% low temperature 
Grade 3 virgin crystallization resistant polychloroprene (neoprene). 

Steel Laminates: The steel laminates shall meet the requirements of AASHTO M 251. 


Internal Load Plates: The internal load plates shall conform to AASHTO M 270 Grade 36 or 
Grade 50. 


FABRICATORS 


The National Transportation Product Evaluation Program (NTPEP) shall find the bearing pad 
fabrication plant to be in compliance with the Elastomeric Bridge Bearing Pad Technical 
Committee Work Plan. Approved fabricators are listed on the MassDOT QCML. 


FABRICATION 


Bearing pads shall be fabricated in conformance with the “Method B” design method outlined in 
the AASHTO LRFD Bridge Design Specifications. 


The bearing dimensions, including elastomer thickness and edge cover, number and thickness of 
steel reinforcing laminates, dimensions of load plates (if any), and the design shear modulus of 
the elastomer shall be as shown on the Plans. 


The tolerances on the overall dimensions for the bearings shall be according to Table 2 of 
AASHTO M 251, except that the tolerance on the overall vertical dimension shall be limited to - 
0, +1/8” regardless of the design thickness. 


SAMPLING 


Sampling of bearing pads for testing shall be random and performed on a lot basis. Lots shall be 
divided into sublots of 10 bearings. Acceptance samples shall be independently tested as 
outlined below. For Verification samples taken by the Engineer at the project, the sampling rate 
shall be one randomly selected full size bearing pad of each size and type in accordance with 
Subsection M9.14.5. A lot shall be defined as the smallest number of bearings determined by the 
following criteria: 


1. A lot shall not exceed a single contract quantity. 

2. A lot shall consist of bearings of the same size and configuration. 

3. A lot shall consist of bearings produced in a continuous manner from the same batch 
of elastomer and cured under the same conditions. 
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o lmassDOT 


ITEM 995.01 (Continued) 


All pads required for testing purposes in accordance with Subsection M9.14.5 of the Standard 
Specifications shall be considered as incidental to this item. The quantities listed in the Schedule 
of Basis for Partial Payment only include the number of bearings required for construction and do 
not include the additional bearings required for conformance and destructive testing as outlined 
herein. 


INDEPENDENT TESTING 


Independent testing shall be performed by a nationally recognized testing laboratory approved by 
the Engineer which shall provide certified test results. Each Lot of bearings as defined above 
shall be randomly sampled and tested at the frequency specified under Section 8.5 of AASHTO 
M 251. The minimum testing shall be in conformance with Sections 8 and 9 of M 251 as 
specified below: 


Materials shall meet Section 4 of M 251. 

Dimensions per Section 8.4 of M 251. 

Elastomer per Section 8.6 of M 251. 

Compressive Strain at maximum dead and live load (service) per Section 8.8.1 of M 
Zo), 

a. The compressive deflection of each bearing shall not exceed 10% of the 
design effective rubber thickness at a compressive load equal to the maximum 
design load. 

5. Short Duration Compression Test per Section 8.8.2 of M 251. 
6. Shear Modulus of the Elastomer per Section 8.9.1 of M 251. 
a. The shear modulus shall be between 0.136 and 0.184 ksi. 
Tensile Strength, Ultimate Elongation per ASTM D412. 
Shear Bond Strength per ASTM D429. 
Heat Resistance per ASTM D573. 
10. Compression Set per ASTM D395. 
11. Low Temperature Brittleness per ASTM D746 for Elastomer Grades 3. 


gene ate 


ON 


PACKAGING, HANDLING, AND STORAGE 


The bearing pads shall be packaged, handled and stored in accordance with Section 18.1.3 of the 
AASHTO LRFD Bridge Construction Specifications. On the top of each completed bearing it 
shall be clearly identified and marked in accordance with M 251 Section 7. In addition, a 1/32” 
deep direction arrow shall be inscribed into the bearing which will allow the bearing to be 
aligned with the up-station direction. All marks shall be permanent and be visible after the 
bearing is installed. 


INSTALLATION 


The bearing pads and bridge seat bearing areas shall conform to Subsection 901.65A(3). 
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ACCEPTANCE 


Requirements for providing notification to the Department prior to the start of bearing pad 
production as well as the provisions for random sampling of the bearings by the Department at 
the job site for additional destructive testing shall be in accordance with M9.14.5 and this 
specification. The Department shall use the results of the Independent testing as well as their 
own testing in the Acceptance of the bearing pads. 


SAWING & SEALING JOINTS IN ASPHALT PAVEMENT AT BRIDGES 


The work to be done under this Item consists of making a sealed kerf across the full width of the 
finished asphalt pavement at bridge abutments where called for on the Plans. The shape, width, 
and depth of the kerf shall be as shown on the Plans. 


Prior to the start of the asphalt pavement operation, the Contractor shall place a mark on each 
curb or barrier on either side of the paved roadway. These marks shall be aligned with the 
actual end of the bridge deck and shall be placed so that they will not be covered or otherwise 
obscured by the asphalt pavement. 


After the completion of the paving operation, the Contractor shall snap a straight chalk line on 
the pavement between these two marks. The Contractor shall then saw cut the pavement along 
this line to the depth, width and shape as shown on the Plans. The equipment shall be approved 
by the Engineer prior to commencing work. 


After completing the saw cutting, the Contractor shall clean the saw groove of any dust and 
debris with an oil free air blast. If the groove was wet sawn, the groove shall be cleaned with a 
water blast to remove any remaining slurry and debris, vacuumed with a Wet-or-Dry vacuum to 
remove any standing water, and then dried with an air blast from a Hot-Air-Lance. 


Once the groove is clean and dry, the Contractor shall fill it completely with a hot-applied 
bituminous crack sealer meeting the requirements of M3.05.4 in accordance with the 
manufacturer’s application instructions and restrictions regarding ambient and material 
temperatures. The crack sealer shall be thoroughly cured prior to opening the road to traffic. To 
reduce tackiness, only boiler slag aggregate (black beauty) shall be scattered over the sealer 
when required by the Engineer. Conventional sand shall not be used for this purpose. 


SCHEDULE OF BASIS FOR PARTIAL PAYMENT 


Ten (10) days after Notice To Proceed, the Contractor shall submit on his/her proposal form a 
schedule of unit prices for the major component Sub-Items that make up Item 995.01 as well as 
his/her total bridge structure Lum Sum cost for Bridge Structure No. W-38-003 . The bridge 
structure Lump Sum breakdown quantities provided in the proposal form are estimated and not 
guaranteed. The total of all partial payments to the Contractor shall equal the Lump Sum 
contract price regardless of the accuracy of the quantities furnished by the Engineer for the 
individual bridge components. 
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ITEM 995.01 (Continued) 


The cost of labor and materials for any Item not listed but required to complete the work shall be 
considered incidental to Item 995.01 and no further compensation will be allowed. 


The schedule on the proposal form applies only to the Bridge Structure No. W-38-003. Payment 
for similar materials and construction at locations other than at this bridge structure shall not be 
included under this Item. Sub-Item numbering is presented for information only in coordination 


with MassDOT Standard Nomenclature. 


ssportation 


BRIDGE STRUCTURE NO. W-38-003 


Highway Division 


aa Description Qty. | Unit eae Total 

490.31 | SAWING AND SEALING JOINTS IN| ¢¢ | py 
ASPHALT PAVEMENT AT BRIDGES 

901. | 4000 PSI, 1.5 IN., 565 CEMENT 1,130 | CY 
CONCRETE 

904. | 4000 PSI, 4 IN., 610 CEMENT is | cy 
CONCRETE 

904.3 | 5000 PSI, 4 IN., 685 HP CEMENT 30. +| cy 
CONCRETE 

904.4 | 4000 PSI, 4 IN., 585 HP CEMENT 7 | CY 
CONCRETE 

910.1 | STEEL REINFORCEMENT FOR 150,000 | LB 
STRUCTURES — EPOXY COATED 

911.1 | SHEAR CONNECTORS 1,800 | EA 

922.2 | LAMINATED ELASTOMERIC 14. | EA 
BEARING PAD W/O ANCHOR BOLTS 
(51-100) 

960.1 | STRUCTURAL STEEL — COATED 5,000 | LB 
STEEL 

960.11 | STRUCTURAL STEEL —UNCOATED | 44,000 | LB 

965. | MEMBRANE WATERPROOFING FOR | 1,530 | SF 
BRIDGE DECKS 

970. | DAMP-PROOFING 6,020 | SF 

975.1 | METAL BRIDGE RAILING (TYPE S3- | 225. | FT 
TLA), STEEL ($3-TL4) 

9753 | PROTECTIVE SCREEN TYPE 1 143. | FT 

TOTAL LUMP SUM FOR ITEM 995.01 = 
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ITEM 996.01 WALL STRUCTURE, WALL NO. 1 - LUMP SUM 
SOUTHWEST RETAINING WALL 


ITEM 996.02 WALL STRUCTURE, WALL NO. 2 - LUMP SUM 
SOUTHEAST RETAINING WALL 


ITEM 996.03 WALL STRUCTURE, WALL NO. 3 LUMP SUM 
NORTHWEST RETAINING WALL 


ITEM 996.04 WALL STRUCTURE, WALL NO. 4 - LUMP SUM 
NORTHEAST RETAINING WALL 


The work to be done under this Item shall conform to the relevant provisions of Subsection 995 of 
the Standard Specifications and the specific requirements stipulated below for the component parts 
of this Item. For those component parts where no specific requirement is stipulated, the Standard 
Specifications shall apply except for payment. 


Work under this Item shall include all materials, equipment and labor needed to construct the 
following for the Southwest, Southeast, Northwest and Northeast retaining wall structures: 


e Cast-in-place concrete cantilever retaining walls, and all the steel reinforcement for these 
items; 

e §3-TL4 bridge railing; 

e Damp-proofing; 

e All items included hereinafter under Basis for Partial Payments. 


The proposed drilled micropile foundations for these walls shall be measured and paid separately 
under Item No. 945.1 


The work does not include any items listed separately in the proposal. Payment for materials 
shown on the Plans as being part of this wall structure or which may be incidental to its 
construction and are not specifically included for payment under another Item shall be considered 
incidental to the work performed under this Item and shall be included in the unit price of the 
component of which they are part. 


4000 PSI, 1.5 INCH, 565 CEMENT CONCRETE 


The work to be done under these headings shall conform to the relevant provisions of Subsection 
901, supplemented and amended as follows: 


All concrete shall be placed in the dry. 


The various classes of concrete shall be used as specified on the Plans, and generally described as 
follows: 


4000 PSI, 1.5 INCH, 565 CEMENT CONCRETE shall be used to construct the retaining wall 
footings and stems. 
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ITEMS 996.01, 996.02, 996.03 & 996.04 (Continued) 


4000 PSI, 3/4 INCH, 585 HP CEMENT CONCRETE shall be used to construct the tops of 
retaining walls. 


5000 PSI, 3/4 INCH, 685 HP CEMENT CONCRETE shall be used to for the precast highway 
guardrail transitions for the S3-TL4 railing. 


Included in the work are the furnishing and installing of preformed fillers and other items 
incidental to the furnishing and placing of concrete. All other work covered in the Schedule of 
Basis for Partial Payments or for which payment is not provided elsewhere in the contract shall be 
considered as included in the unit price per cubic yard of concrete, as stated by the Contractor and 
approved by the Engineer, in the respective "Basis for Partial Payment". 


The work under this Item does not include the various classes of excavation, gravel borrow for 
backfilling structures and pipes, or crushed stone. Any temporary support of excavation required to 
construct the proposed retaining walls shall be incidental to the excavation items. Locations of the 
temporary excavation support shall be approved by the Engineer. 


ALUMINUM HANDRAIL 


The work to be done under this heading shall conform to the relevant provisions of Subsection 975. 
DAMP-PROOFING 
The work to be done under this heading shall conform to the relevant provisions of Subsection 970. 


PRECAST HIGHWAY GUARDRAIL TRANSITIONS 


A. General. 

The work under this Heading consists of fabricating, transporting and installing precast 
highway guardrail transitions and includes all required labor, materials, and equipment to complete 
the work as shown on the Plans. The work shall conform with the MassDOT Standard, 
Supplemental, and Interim Specifications and the requirements of the current AASHTO LRFD 
Bridge Construction Specifications, supplemented by the current relevant provisions of the latest 
edition of PCI MNL-116 (The Manual for Quality Control for Plants and Production of Precast and 
Prestressed Concrete Products), except as noted herein. 


QUALITY ASSURANCE 


A. General. 

Quality Assurance includes all the planned and systematic actions required to provide 
confidence that a product or facility will perform satisfactorily in service. It is an all-encompassing 
term that includes Quality Control (performed by the Fabricator) and Acceptance (performed by 
MassDOT). Quality Control is the system used by the Contractor and Fabricator to monitor and 
assess their production processes at the plant facility and installation activities at the project site to 
ensure that the final product will meet the specified level of quality. 
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Acceptance includes all factors used by MassDOT to determine the corresponding value for the 
product. MassDOT Acceptance inspection at the plant facility is intended as a means of evaluation 
of compliance with contract requirements. Contractor and Fabricator Quality Control activities 
and MassDOT Acceptance activities shall remain independent from one another. MassDOT 
Acceptance activities shall not replace Fabricator Quality Control activities. 


B. Fabricator Quality Control. 

Quality Control shall be performed by the Fabricator to ensure that the product is fabricated in 
conformance with the specifications herein. The Fabricator shall maintain a Quality Control 
system to monitor, assess, and adjust placement and fabrication processes to ensure the Precast 
Concrete Bridge Element(s) meet the specified level of quality, through sufficient Quality Control 
sampling, testing, inspection, and corrective action (where required). The Fabricator’s Quality 
Control system shall address all key activities during the placement and fabrication and shall be 
performed in conformance with the Fabricator’s NPCA or PCI Certification. Quality Control 
documentation shall meet the requirements of the Fabricator Quality Control — Documentation 
section below. Upon request, Fabricator Quality Control documentation shall be provided to the 
MassDOT Plant Inspector. 


1. Plant. 
Prior to the fabrication of Precast Concrete Bridge Elements, the Fabricator’s precast concrete 
plant shall obtain the following: 


(a) Certification by the National Precast Concrete Association (NPCA) Plant Certification 
Program or Precast/Prestressed Concrete Institute (PCI) Plant Certification Program, for the 
applicable types of Precast Concrete Bridge Element(s) being fabricated 

(b) MassDOT Prequalification 

(c) MassDOT Mix Design Approval 


All concrete for a given Precast Concrete Bridge Element shall be produced by a single 
company and plant, unless otherwise approved by the Engineer. 


2. Personnel. 

The Fabricator shall provide adequate training for all QC personnel in accordance with NPCA 
or PCI certification. There shall be sufficient personnel trained and certified to perform the tests 
listed under Subsection M4.02.13, Part D. At a minimum, the Fabricator’s Quality Control 
Personnel shall maintain the following qualifications and certifications: 


(a) QC Manager with an active NETTCP Field Technician or ACI Concrete Field Testing 
Technician — Grade I certification or higher, and a minimum of 4 years continuous 
experience in the manufacture of Precast Concrete Bridge Elements for state transportation 
departments. The QC Manager shall be on site while the batch plant is producing and 
placing concrete for MassDOT projects. 

(b) A Technician/Inspector having the Precast/Prestressed Concrete Institute (PCI) 
Technician/Inspector Level I or NorthEast Transportation Training and Certification 
Program (NETTCP) Precast Concrete Inspector, or higher. 
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The Contractor shall submit to the Engineer a copy of the Fabricator’s Quality Control 
Personnel required qualifications, as specified above. 


Bs Laboratory. 

The Fabricator shall provide a room of sufficient size to house all equipment and to adequately 
perform all testing. The room shall have either a separate moisture storage room or curing box for 
concrete cylinders, and it shall be thermostatically controlled to maintain temperatures consistent 
with AASHTO T 23. It shall include a desk and file cabinet for proper record keeping, and have 
good lighting and ventilation. This room shall be kept for testing and quality control and not used 
for any other purpose. An additional desk and file cabinet shall be provided for exclusive use of the 
Engineer. No exception from these requirements will be allowed without the express written 
permission of the Engineer. 


4. Testing Equipment. 
At a minimum, the Fabricator’s plant facility shall have the following testing equipment: 


(a) Air Content Meter Type A or B: AASHTO T 152 

(b) Air Content Meter Volumetric Method: AASHTO T 196 (Required for Lightweight 
Concrete) 

(c) Slump Cone: AASHTO T 119 

(d) Cylinder Molds AASHTO M 205 

(e) Concrete Testing Machine: AASHTO T 22 

(f) Screening Sieve: AASHTO T 27, AASHTO T 11 

(g) Curing Box: AASHTO T 23 

(h) Spread Test Base Plate for Self-Consolidating Concrete (SCC): ASTM C1611 

(i) All other equipment prescribed by AASHTO and ASTM standards for the tests to be 
performed by the Fabricator as specified 


5. Inspection. 

Quality Control personnel shall monitor and inspect the fabrication of each Precast Concrete 
Bridge Element. Quality Control personnel shall report all inspection activities on Quality Control 
Inspection Reports and non-conformances on Non-Conformance Reports (NCRs) throughout the 
entire fabrication process, as speciefied herein. 


6. Temperature Monitoring. 

At a minimum, the Fabricator shall monitor, record, and report the temperatures of the form, 
ambient temperatures surrounding the concrete, and temperatures of the concrete continuously, 
without interruption as specified below: 


(a) Prior to placement of concrete to verify that Ti > 50°F. 

(b) Immediately after placement to verify that Ti > 50°F is maintained. 

(c) Throughout the entire duration of the curing cycle, at regular intervals not to exceed one 
hour until 100% Design Strength (fc) is attained and concrete has cooled to within 40°F of 
the ambient temperature surrounding the Precast Concrete Bridge Element. 
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At a minimum, the temperature measuring devices shall record and report the temperature of 
the concrete to the nearest 2°F. At least two temperature sensors (thermocouples) shall be 
positioned to record the maximum and minimum anticipated concrete temperatures. The 
anticipated minimum temperature shall be measured with one or more thermocouples at a distance 
no greater than 2 inches from the surface of the thinnest section. The anticipated maximum 
temperature shall be measured with one or more thermocouples at the center of the thickest section. 
Proposed temperature measurement locations shall be submitted to the Engineer for approval. 
Temperature recording devices shall be located within the curing enclosure and calibrated as 
required by PCI MNL-116 Section 4.18.4. Maximum heat increase and cool down rates shall 
comply with PCI MNL-116, Section 4.19. The Contractor shall furnish temperature logs recorded 
at a minimum frequency of once per hour to the Inspector as required, with each post-pour QC 
inspection report. 


ue Sampling and Testing. 

At a minimum, the Fabricator shall perform random Quality Control sampling and testing as 
specified in Table 1: Quality Control Sampling and Testing. The Fabricator shall perform 
additional Quality Control sampling and testing on concrete that has been retempered with 
admixtures or hold-back water during fabrication. Test Specimens shall conform to the 
requirements of Section M4.02.13 of the MassDOT Standard and Supplemental Specifications and 
AASHTO R 60, with the exception of the Stripping (80% f’c) set of cylinders. Stripping (80 % 
fc) cylinders shall be cured in the same location and environment as the Precast Bridge Elements 
they represent. If approved by the Engineer, compressive strength cylinder match curing 
equipment, that maintains the same concrete conditions that the corresponding Precast Bridge 
Element is exposed to, may be utilized in lieu of Stripping (80 % f’c) field cured cylinders, with 
the use of thermocouples, controllers, and heaters. 
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Table 1: Quality Control Sampling and Testing 


Highway Division 


Quality Test Sample Specification | Lot Size ae Frequen fee oS 
Characteristic | Method | Size Limit (c) (d) cy i P 
Slump (in.) AASH_ | Per <8 in. or as 
(a) TOT AASHT _ | approved by 
V19 O the Engineer 
: AASH_ | Per bs 
eh Content TOT AASHT : o <%M%S 
152 O 
AASH_ | Per Bes Cif 
oo TOT AASHT ee pen deat 
309 O 
Sipe ins Total 
Cylinders Guaitié 
: One > 80% f cat of y 
ee B Peps Concrete 
4x 8 in. (cy) Ore) 
7-day : ee aioe ; Point of 
Cylinders 20 cy Dischar 
- One (1) For Contract, or ge 
AASH Information | per Type fraction 
TOT ror at 7 days of thereof 
Compressive Three (3) 
= oe ‘ Element 
Strength (psi) 4x 8 in. pinrieated 
78-da abricate 
ped Cylinders a eae 
i ET Ik Gaevin St0omee 
set of at 28 days 
Three (3) 
4x 8 in. 
56-day 
Cylinders 
: One (1) | => 100% fc 
set of at 56 days (b) 
Three (3) 
4x 8 in. 
Notes: 


(a) Self-consolidating concrete (SCC) shall meet the requirements of M4.02.17. 
(b) 56-day Compressive Strength test specimens shall require testing only when 28-day Compressive Strength 


test specimens have failed to meet Design Strength (f° c). 


(c) Lot shall be defined as a specific quantity of material from a single source, produced or placed by the same 
controlled process. 
(d) Sublot shall be defined as an equal division or part of a Lot from which a sample of material is obtained in 
order to assess the Quality Characteristics of the Lot. 
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8. Certificate of Compliance. 

The Fabricator shall provide a Certificate of Compliance in accordance with Standard 
Specifications, Division I, Section 6.01, stating that QC test cylinders have achieved the design 
strength, fc. A Certificate of Compliance shall accompany each shipment and shall be presented to 
the MassDOT Resident Engineer or designee upon delivery to the site. 


a3 Documentation. 

At a minimum, the Fabricator shall maintain a filing system for the following QC records and 
documentation. All QC records and documentation shall be made available to MassDOT upon the 
request of the Department. 


(a) Current MassDOT Approved Mix Design Sheet(s) and Approval Letter(s) 

(b) PCI or NPCA Certification 

(c) Current Qualifications and Certifications for QC Manager(s) and QC Technician(s) 

(d) Most current set of Approved Shop Drawings 

(e) Approved Placement, Finishing and Curing Plan 

(f) Approved Dunnage Plan 

(g) Fabricator Certificate of Compliance for each fabricated Precast Concrete Bridge Element 

(h) Admixture Manufacturer’s Certification of Compliance for each approved Admixture 

(1) Completed QC Inspection Report for each fabricated Precast Concrete Bridge Element 

(j) Identification Number for each fabricated Precast Concrete Bridge Element 

(k) Time and date of casting of each fabricated Precast Concrete Bridge Element 

(1) Date of stripping of each fabricated Precast Concrete Bridge Element 

(m)Batch Ticket Printout reporting the quantity of concrete produced for each batch of 
concrete produced 

(n) Concrete temperature records for each Precast Concrete Bridge Element fabricated 

(0) QC Test Report Forms for each sublot of concrete produced 

(p) Non-Conformance Reports (NCRs) 

(q) Documentation of Repairs (if applicable) 


C. Acceptance. 

MassDOT will perform Acceptance inspection, sampling, and testing during fabrication and 
installation, to evaluate the quality and degree of compliance of the fabricated Precast Concrete 
Bridge Element to MassDOT specifications. Additionally, MassDOT Inspectors will monitor the 
Fabricator’s Quality Control activities to ensure the Fabricator is properly administering Quality 
Control in conformance with the Fabricator’s NPCA or PCI Certification. Acceptance inspection 
and test results not meeting MassDOT specifications will result in Non-conformance Reports 
(NCR) being issued by MassDOT to the Fabricator or Contractor for corrective action. Final 
Acceptance for the fabricated Precast Concrete Bridge Elements shall be determined by MassDOT. 


1. Inspection. 

A MassDOT MassDOT Inspector will be assigned to perform Acceptance activities during 
fabrication, which includes the inspection of the materials, work procedures, and Precast Concrete 
Bridge Elements. At least seven (7) days prior to the scheduled start of fabrication, the Fabricator 
shall contact the MassDOT Research and Materials Section (RMS) to provide notice of the 
scheduled fabrication start date. The Fabricator shall complete the following activites prior to 
notifying MassDOT RMS of the scheduled start date: 
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(a) Receive approval for all submitted Fabricator cement concrete mix designs from the 
MassDOT Research and Materials Section for the current year, as specified under the Mix 
Design section and Table 3: Trial Batch Sampling Testing for New Mix Designs. Self- 
consolidating concrete shall meet the requirements of M4.02.17. 

(b) Receive approval for the submitted Fabricator Placement, Finishing, and Curing Plan from 
the MassDOT Research and Materials Section, as specified under the Placement, Finishing, 
and Curing Plan section. 

(c) Receive Engineer of Record approved shop drawings from the MassDOT Research and 
Materials Section as specified under the Shop Drawings section. 

(d) Participate in the pre-production meeting, as described under the Pre-Production Meeting 
section (if required). 


Prior to the start of fabrication, the Fabricator shall review the fabrication schedule with the 
MassDOT Inspector. Fabrication shall only proceed when: 


(a) The QC Inspector and MassDOT Inspector are present to inspect the Precast Concrete 
Bridge Element(s) being fabricated. 
(b) The QC Manager is present at the Fabricator’s plant. 


The Fabricator shall grant access to all required areas of the Fabricator’s plant to the MassDOT 
Inspector, during the hours of fabrication. Fabrication without MassDOT Inspector access to 
required areas is prohibited, and will result in the rejection of the fabricated Precast Concrete 
Bridge Element(s). 

Additionally, the MassDOT Inspector will monitor the adequacy of the Fabricator’s Quality 
Control activities. MassDOT Inspector Acceptance activities performed at the Fabricator’s plant 
shall remain independent from the Fabricator, and does not replace the Fabricator’s required 
Quality Control activities. 


2. Sampling and Testing. 

At a minimum, the MassDOT Inspector will perform random Acceptance sampling and testing 
for each Sublot of concrete produced as specified in Table 2: Acceptance Sampling and Testing. 
The MassDOT Inspector will also perform Acceptance sampling and testing on concrete that has 
been retempered with admixtures or hold-back water during production. Test Specimens will 
conform to the requirements of Section M4.02.13 of the MassDOT Standard and Supplemental 
Specifications and AASHTO R 60. 
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Table 2: Acceptance Sampling and Testing 


Quality Test Sample Specification | Lot Size ae Frequen fee oS 
Characteristic | Method | Size Limit (c) ( i) cy es : 
Simp Gas AASH_ | Per <8 in. or as 
(a) pe TOT AASHT | approved by 
V19 O the Engineer 
: AASH_ | Per bs 
oo TOT |AASHT | 2575 
: 152 O : 
Temperature or Ee 50°F <°F< | Total 
(°F) TOT AASHT 90°F i 
309 | o quan 
7-day oF 
Cylinders Concrete 
; on (1) For (cy) One (1) 
j Information | produced per . 
set of t7d nae Sublot Point of 
Three (3) | 2 ‘ SYS 20cy |2U° | Dischar 
4x 8in Contract, or ue 
AASH : per Type fraction 
28-day 
; TOT : of thereof 
Compressive 9 Cylinders Element 
Strength (psi) : One (1) | > 100% fc : 
fabricated 
set of at 28 days : 
AASH , per Mix 
Three (3) : 
TOT : Design 
3 4x 8 in. 
56-day 
Cylinders 
: One (1) | = 100% fc 
set of at 56 days (b) 
Three (3) 
4x 8 in. 
Notes: 


(a) Self-consolidating concrete (SCC) shall meet the requirements of M4.02.17. 

(b) 56-day Compressive Strength test specimens shall require testing only when 28-day 
Compressive Strength test specimens have failed to meet Design Strength (f° c). 

(c) Lot shall be defined as a specific quantity of material from a single source, produced or 
placed by the same controlled process. 

(d) Sublot shall be defined as an equal division or part of a Lot from which a sample of 
material is obtained in order to assess the Quality Characteristics of the Lot. 
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A. Materials. 
Materials shall meet the following specifications (if applicable): 


General M4.00.00 
Portland Cement M4.01.0 
Blended Hydraulic Cements M4.01.1 
Fly Ash M4.01.2 
Cement Concrete M4.02.00 
Cement M4.02.01 
Cement Mortar M4.02.15 
Aggregates M4.02.02 
Lightweight Aggregates M4.02.03 
Water M4.02.04 
Cement Concrete Additives M4.02.05 
Proportioning M4.02.06 
Mixing and Delivery M4.02.10 
Test Specimens M4.02.13 
Mortar for Filling Keyways M4.04.0 
Slag AASHTO M 302 
High Performance Cement Concrete M4.06.1 
Self-Consolidating Concrete (SCC) M4.02.17 
Controlled Density Fill — Non-Excavatable M4.08.0 
Reinforcing Bars M8.01.0 
Epoxy Coated Reinforcing Bars M8.01.7 
Galvanized Reinforcing Bars M8.01.8 
Welded Wire Reinforcement M8.01.2 
Mechanical Reinforcing Bar Splicer M8.01.9 
Lifting Devices PCI MNL-116 
Corrugated Metal Pipe AASHTO M 36 
1. Cement Concrete Mix Design. 


The cement concrete shall be comprised of specified proportions of water and MassDOT 
approved aggregates, cement, supplementary cementitious materials (SCMs), and admixtures to 
form a homogenous composition. Cement concrete for Precast Concrete Bridge Elements shall 
meet the requirements of M4.06.1 High Performance Cement Concrete, with the exception that the 
“Total Cementitious Content” specified shall be considered the “Maximum Allowable 
Cementitious Content”. When used, self-consolidating concrete (SCC) shall meet the requirements 
of M4.02.17. 

Prior to production of cement concrete, the Fabricator shall report and submit all proposed mix 
design formulations and its constituent materials onto the MassDOT Cement Concrete Mix Design 
Sheet to the MassDOT Research and Materials Section for review and approval. All mix design 
yields shall be designed for 1.0 cubic yards of concrete, with an allowable tolerance of +/- 1.0 %. 
All liquids incorporated into the proposed mix design(s) shall include both water and admixtures in 
the liquid mass calculation. 
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During production of cement concrete, the Fabricator shall not alter the previously approved 
mix design formulation or its constituent materials. Proposed alterations in source, type, batch 
quantity, or gradation to any of the constituent materials of the previously approved mix design 
formulation shall require a new MassDOT Mix Design Sheet submission to the MassDOT 
Research and materials Section for review and approval. Fabrication shall not occur without prior 
MassDOT mix design approval. 

The Fabricator shall notify MassDOT RMS to schedule trial batch testing for the new mix 
design(s). Trial batch testing shall meet the following requirements: 


(a) Performed by a qualified laboratory and/or AASHTO accredited laboratory. 

(b) Performed and/or sampled in the presence of a MassDOT Inspector. 

(c) Meet the requirements as specified in Table 3: Trial Batch Sampling Testing for New Mix 
Designs. Self-consolidating concrete (SCC) shall meet M4.02.17. 


Failure to perform all of the required trial batch testing or provide MassDOT RMS trial batch 
test results within the Specification Limits (as specified in Table 3) will result in the 


disqualification of the Fabricator’s proposed mix design(s). 


Table 3: Trial Batch Sampling and Testing for New Mix Designs 


Cheraoeccne Test Method Sample Size Specification Limit | Performed By 
Max. 8 inches or as ‘ 
AASHTO T Quality 
Slump (a) 119 Per AASHTO approved by the Gareet 
Engineer 
Air Content AASHTO T ‘ ‘ Quality 
(AC) 152 Per AASHTO | 5%<AC<8% Conttol 
Temperature AASHTO T ere , Quality 
(°F) 309 Per AASHTO | 50°F < °F < 90°F Control 
28-day Lab Mixed fcr = 
Compressive AASHTO T 22 | Cylinders: One | 1.3 fc at 28 days MassDOT 
Strength (b) AASHTO T 23 | (1) set of Three | Batch Mixed fcr = 
(3) 4x 8 in. 1.2 fc at 28 days 
Alkali-Silica Quali 
Reaction ASTM C 1567 | Per ASTM —_| M4.02.00 Sam 
(ASR) (d) 
ce 28. 
; AASHTO T Cylinders: One | Resistivity > 21 kQ- 
Penetration MassDOT 
: 358 (f) (1) set of Three | cm at 28 days 
Chloride Ion (3)4x 8 in 
Penetration (e) ; 
Relative Dynamic 
Freeze/Thaw ie eeeaie Per AASHTO Modulus of Quality 
Durability (c) A) Elasticity after 300 | Control 
cycles = 80% 
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Notes: 


(a) Self-consolidating concrete (SCC) shall meet the requirements of M4.02.17. 

(b) Trial batch compressive strength testing shall be performed by MassDOT. Laboratory 
mixed trial batch compressive strength results shall achieve 130% Design Strength (fc). 
Batch-mixed trial batch compressive results shall achieve 120% fc. Acceptance will be 
based on compressive strength testing performed by MassDOT. 

(c) If an AASHTO accredited laboratory is preparing the trial batch test specimens, MassDOT 
Acceptance presence is not required. If the Fabricator is preparing the trial batch test 
specimens, MassDOT Acceptance presence is required during trial batch test specimen 
preparation. 

(d) Alkali Silica Reaction (ASR) testing shall meet the requirements of M4.02.00. 
Independent laboratories performing ASR testing shall be listed on the MassDOT Quality 
Construction Materials List (QCML). 

(e) Calcium nitrite shall be removed from mix designs containing the admixture and replaced 
by an equivalent quantity of water when preparing Chloride Ion Penetration resistance trial 
batch test specimens. 

(f) The Wenner probe tip spacing “a” shall be 1.5. 


2s Vertical Adjustment Assembly. 

Vertical Adjustment Assembly details and material requirements shall be as shown on the 
plans. Alternate devices may be used provided that they are adjustable and can support the 
anticipated loads. The design of the leveling devices, with necessary calculations, shall be 
submitted to the Engineer of Record for approval. 


3: Grout. 
Grout used for shear keys, vertical adjustment assembly voids, and hand holes shall be in 
accordance with M4.04.0. 


4. Reinforcement. 
All reinforcing steel shall be coated Grade 60 unless otherwise noted on the plans. Mechanical 
reinforcing bar splicers shall be epoxy coated. 


5; Threaded Inserts. 

Threaded inserts are permissible to facilitate forming the keyway pours. Threaded inserts shall 
be hot dip galvanized or made of stainless steel. The number of threaded inserts shall be 
minimized, and the inserts shall not come in contact with the reinforcing steel. 


6. Corrugated Metal Pipe. 


Corrugated Metal Pipe to be used for forming voids as specified on the plans shall be 
fabricated from steel and shall have a protective metallic coating of zinc (galvanizing). 
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CONSTRUCTION METHODS — PLANT FABRICATION 


A. Shop Drawings. 

Prior to performing any work under this Section, the Contractor shall receive approval for all 
shop drawings for the Precast Concrete Bridge Element being worked on and any special Contract 
requirements, provided that a complete shop drawing package is provided. The Contractor shall not 
order materials or begin work before receiving approved shop drawings. MassDOT will reject 
Precast Concrete Bridge Elements that deviate from the approved drawings or are fabricated prior 
to receiving written approval of the shop drawings. The Contractor shall bear full responsibility 
and costs for all materials ordered or work performed prior to the approval of the shop drawings or 
written authorization from MassDOT. 

Contractor shall submit scaled shop drawings to the Engineer of Record for review and 
approval. Upon approval, the Engineer of Record will forward two (2) sets of scaled, full size 
(minimum 24x36’) paper copies of the Approved (or Approved As Noted) shop drawings to the 
MassDOT Director of Research and Materials. Calculations are not to be included in any 
submittal to the Research and Materials Section. An approval stamp shall appear on every shop 
drawing sheet. Wet-stamping or wet-signing is not required, provided that the stamp and reviewer 
name are legible. The Fabricator’s name and address shall appear on each sheet. 

Resubmittal of “Approved as Noted” shop drawings is not necessary for minor revisions, 
provided that the correction can be clearly understood and is unambiguous without possibility of 
misinterpretation. Shop drawings with questions or comments that require a response and/or 
additional information from the Fabricator must be resubmitted. 

Detailed shop drawings shall be prepared in accordance with the relevant provisions of 
Subsection 5.02 and shall, at a minimum, contain the following: 


(a) Number and type and/or piece mark of the precast concrete bridge element including 
overall length, width and height. 

(b) Skew angle. 

(c) Location, size and geometry of all steel reinforcement, including mechanical reinforcing 
bar splicers to be used for connecting Precast Concrete Bridge Elements together in the 
field. 

(d) Location and details of all inserts, anchors, Vertical Adjustment Assemblies, and any other 
items required to be cast into the Precast Concrete Bridge Elements (whether detailed on 
the plans by the Engineer of Record or provided for the Contractor's convenience). Precast 
Concrete Bridge Elements shall not be fired or drilled into for attachment purposes. All 
hardware shall be galvanized except as noted. 

(e) Locations and details of the lifting devices, including supporting calculations, type and 
amount of any additional reinforcing required for lifting. The Fabricator shall design all 
lifting devices based on the no cracking criteria in Chapter 8 of the PCI Design Handbook 
(7th edition). 

(f) The minimum compressive strength required prior to handling the precast concrete bridge 
element. 


The shop drawings shall not include procedures for placement, finishing, and curing of 
concrete. These details shall be included in the Placement, Finishing and Curing Plan that is to be 
submitted to MassDOT Research and Materials Section as described under Placement, Finishing, 
and Curing Plan. 
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B. Fabrication. 
All Precast Concrete Bridge Elements shall be fabricated in accordance with the latest edition 
of PCI MNL-116 as modified herein. 


C. Placement, Finishing and Curing Plan. 

At least 30 days prior to start of fabrication, the Contractor shall submit the Fabricator’s 
proposed Placement, Finishing and Curing Plan to the Engineer for approval by MassDOT 
Research and Materials Section. This shall be an independent submittal, separate from the 
fabrication shop drawings. The Placement, Finishing and Curing Plan shall include the following: 


(a) Method of Mixing 

(b) Method of Placement 

(c) Method of Consolidation 

(d) Method of Finishing 

(e) Method of Initial Curing 

(f) Method of Intermediate Curing 

(g) Method of Final Curing 

(h) Moisture Retention Materials and Equipment (water spray equipment, saturated covers, 
sheet materials, liquid membrane-forming compounds, accelerated curing equipment, etc.) 

(i) Cylinder Curing Methods, Location, and Environmental Control (temperature, humidity, 
etc.) 

(j) Temperature Monitoring, Recording, and Reporting 


D. Dunnage Plan Shop Drawings. 

At least 30 days prior to the start of fabrication, the Contractor shall submit proposed Dunnage 
Plan Shop Drawings to the Engineer of Record for review and approval. This shall be an 
independent submittal, separate from the fabrication shop drawings. Upon approval, the Engineer 
of Record will forward two (2) sets of scaled, full size (minimum 24x36”) paper copies of the 
Approved (or Approved As Noted) Dunnage Plan to the MassDOT Director of Research and 
Materials. Calculations are not to be included in any submittal to the Research and Materials 
Section. The Dunnage Plan shall include the following: 

(a) Proposed layout of the Precast Concrete Bridge Elements for storage in yard and during 

shipping 

(b) Support and blocking point locations 

(c) Support and blocking materials 


E. Pre-Production Meeting. 

The Contractor shall notify the MassDOT Research and Materials Section to determine if a 
pre-production meeting will be required to review the specification, shop drawings, curing plan, 
schedule, and discuss any specific requirements. The meeting shall be held prior to scheduling a 
MassDOT Inspector (refer to Section Quality Assurance — Precast Concrete, C. Acceptance, A. 
Inspection), and at least seven (7) days prior to the scheduled casting of any Precast Concrete 
Bridge Element or control section. The Contractor shall schedule the meeting, which shall include 
representatives of the Fabricator and MassDOT. 
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F. Reinforcement. 

The reinforcing bars shall be installed in accordance with Subsection 901.62 of the 
Supplemental Specifications, including tolerances for cover and horizontal spacing of bars. 
Components of mechanical reinforcing bar splicers shall be set with the tolerances shown on the 
plans. The reinforcing bars and mechanical reinforcing bar splicers shall be assembled into a rigid 
cage that will maintain its shape in the form and which will not allow individual reinforcing bars to 
move during the placement of concrete. This cage shall be secured in the form so that the 
clearances to all faces of the concrete, as shown on the plans, shall be maintained. 

Where reinforcing bars are to protrude from one Precast Concrete Bridge Element in order to 
mate with reinforcing bar splicers in a second precast concrete element, the fabricator shall set the 
reinforcing bars and the reinforcing bar splicers with a template in order to ensure proper fit up 
within the tolerances specified on the plans. 


G. Tolerances. 

Fabrication shall comply with tolerances specified on the plans. Tolerances for steel 
reinforcement placement shall be in accordance with 901.62. In the absence of specifications on 
the plans, tolerances shall comply with the latest version of the PCI MNL 135, Precast Tolerance 
Manual. 


H. Forms. 

Concrete shall be cast in rigidly constructed forms, which will maintain the Precast Concrete 
Bridge Elements within specified tolerances to the shapes, lines and dimensions shown on the 
approved fabrication drawings. Forms shall be constructed from flat, smooth, non-absorbent 
material and shall be sufficiently tight to prevent the leakage of the plastic concrete. When wood 
forms are used, all faces in contact with the concrete shall be laminated or coated with a non- 
absorbent material. All worn or damaged forms, which cause irregularities on the concrete surface 
or damage to the concrete during form removal, shall be repaired or replaced before being reused. 
Any defects or damage of more than “Category 2, Minor Defects” made to the concrete, due to 
form work, stripping or handling, shall be subject to repair or rejection, as defined in the Repairs 
and Replacement section. If threaded inserts are cast into the elements for support of formwork, 
the inserts shall be recessed a minimum of | inch and shall be plugged after use with a grout of the 
same color as that of the precast cement concrete. 


I. Mixing of Concrete. 

The concrete shall be proportioned and mixed in conformance with the Fabricator’s MassDOT 
approved mix design and M4.02.10 Mixing and Delivery Fabrication shall not occur without prior 
MassDOT mix design approval. The Fabricator shall provide copies of batch tickets to the 
MassDOT Plant Inspector. The MassDOT Plant Inspector will verify if the batch ticket quantities 
are within the tolerances of the Fabricator’s MassDOT approved mix design. 
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J. Placement of Concrete. 

Prior to the placement of concrete, the temperature of the forms shall be greater than or equal 
to 50°F. Quality Control inspection shall be performed by the Fabricator as specified in the 
Fabricator Quality Control section. Placement of the concrete shall not proceed until the 
MassDOT Plant Inspector is present to perform inspection and begin monitoring Fabricator 
Quality Control inspection activities, and is in compliance with specifications. The MassDOT 
Plant Inspector shall inspect and accept the placement of the reinforcing steel prior to the 
placement of concrete into the forms. The Fabricator shall verify all materials and equipment 
required for protecting and curing the concrete are readily available and meet the requirements of 
the Final Curing Methods section below. All items encased in the concrete shall be accurately 
placed in the position shown on the Plans and firmly held during the placing and setting of the 
concrete. Clearance from the forms shall be maintained by supports, spacers, or hangers and shall 
be of approved shape and dimension. 

During placement, the concrete shall maintain a concrete temperature range between 50°F and 
90°F. The Fabricator shall minimize the time to concrete placement (measured from start of 
mixing to completion of placement). In no event shall time to placement exceed 90 minutes. The 
Fabricator shall perform additional Quality Control sampling and testing on concrete that has been 
retempered with admixtures or hold-back water during the placement of the concrete as specified 
in the Fabricator Quality Control section above. Delays or shutdowns of over 30 minutes shall not 
be allowed during the continuous filling of individual forms. 


K. Consolidation of Concrete. 

Suitable means shall be used for placing concrete to prevent segregation or displacement of 
reinforcing steel or forms. The concrete shall be thoroughly consolidated by external or internal 
vibrators or a combination of both. Vibrators shall not be used to move concrete within the forms. 
Vibrators shall be used as specified in 901.63C and as required by the Engineer. Concrete shall be 
placed and consolidated in a way that minimizes the presence of surface voids or bug holes on the 
formed surfaces. When used, self-consolidating concrete (SCC) shall meet the requirements of 
M4.02.17. 


L. Finishing of Concrete. 

The finish of the Precast Concrete Bridge Elements shall be as indicated on the plans. Where 
Precast Concrete Bridge Elements have keyways for grout or closure pours, the surfaces of these 
shear keys shall be abrasive blasted prior to shipment. The Fabricator may utilize a surface 
retarder with water blast, sandblast, or a combination of both to achieve the desired keyway finish. 
At a minimum, the profile of the keyway surfaces shall be similar to that of 60 grit sand paper. The 
exposed reinforcing steel in the precast slab shall be protected from damage during the cleaning of 
the keyways. Damaged epoxy coating of steel reinforcement shall be repaired, and the reinforcing 
steel shall be cleaned as required by the Engineer. 

The Fabricator shall permanently mark each precast concrete bridge element with its type 
and/or piece mark, date of casting, and supplier identification either by stamp markings in fresh 
concrete, waterproof paint, or other approved means on a surface that will not be exposed after 
assembly. 
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M. Exposed Surfaces of Precast Concrete Bridge Elements. 

As soon as conditions permit, before the concrete has fully hardened, all dirt, laitance, and 
loose aggregate shall be removed from the exposed concrete surfaces. Contractor shall not allow 
foot traffic on the uncured concrete until it has reached sufficient strength to prevent damage. 


N. Exposed Surfaces of Closure Pour Shear Keys. 

The closure pour shear key cast in the sides of the beam flanges shall have an exposed 
aggregate finish. The closure pour reinforcing steel and its coating shall not be damaged by the 
process for creating the exposed aggregate surface. Fabricator may utilize a surface retarder with 
water blast, abrasive blast, or a combination of both to achieve the desired shear key finish. The 
abrasive blast shall use oil free compressed air. The profile of the shear key surfaces shall be 
similar to that of 60 grit sand paper. 


O. Initial Curing Methods. 

After the placement of concrete and prior to concrete finishing, the Fabricator shall initiate 
initial curing methods when the concrete surface begins to dry, to reduce moisture loss from the 
surface. Application of one or more of the following initial curing methods shall occur 
immediately after the bleed water sheen has disappeared. 


1. Fogging. 

Fogging nozzles shall atomize water into a fog-like mist. The fog spray shall be directed and 
remain visibly suspended above the concrete surface, to increase the humidity of the air and reduce 
the rate of evaporation. Water from fogging shall not be worked into the surface during finishing 
operations and shall be removed or allowed to evaporate prior to finishing. 


2: Liquid-applied Evaporation Reducers 
Evaporation reducers shall be sprayed onto the freshly placed concrete surface to produce an 
effective monomolecular film that reduces the risk of plastic-shrinkage cracking and rate of 
evaporation of the bleed water from the concrete surface. Evaporation reducers shall be applied in 
accordance with manufacturer’s recommendations. 


P. Intermediate Curing Methods. 

The Fabricator shall initiate intermediate curing methods if concrete finishing has taken place 
prior to the concrete reaching final set. The freshly finished concrete surface shall be protected 
from moisture loss, by the continuation of initial curing methods (fogging and evaporation 
reducers) until final curing methods are applied or by the use of liquid membrane-forming curing 
compounds (see Liquid Membrane-Forming Compounds for Curing section). 


Q. Final Curing Methods. 
The Fabricator shall initiate and apply final curing methods to the concrete immediately after 


the following conditions are met: 


(a) Completion of concrete finishing 
(b) Final set of concrete 
(c) Concrete has hardened sufficiently enough to prevent surface damage 
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During fabrication of Precast Concrete Bridge Elements, the Fabricator shall maintain the 
required concrete temperature ranges throughout the entire duration of the final curing method 
cycle as specified herein. Controlled and gradual termination of the final curing method shall 
occur after all specified conditions are met. The concrete temperature shall be reduced at a rate not 
to exceed 36°F per hour until the concrete temperature is within 20°F of the ambient temperature 
outside of the final curing method enclosure. The Fabricator shall maintain a minimum concrete 
temperature of 40°F until 100% f’c is attained (see Handling and Storage section below). 


1. Water Spray Curing. 
All exposed concrete surfaces shall remain moist with a continuous fine spray of water 
throughout the entire duration of the final curing method cycle (see Table 4: Final Curing Method 
Cycle for Water Spray). 


Table 4: Final Curing Method Cycle for Water Spray 


Sustained Final Curing Caen 
Concrete Method Cycle P 

: Strength 
Temperature Duration 


ae S°FS | >Five(5) days | >80%Pc 


2. Saturated Covers for Curing. 

All exposed concrete surfaces shall remain moist with a continuous application of saturated 
covers throughout the entire duration of the final curing method cycle (see Table 5: Final Curing 
Method Cycle for Saturated Covers). Saturated covers shall be allowed to dry thoroughly before 
removal to provide uniform, slow drying of the concrete surface. 


Table 5: Final Curing Method Cycle for Saturated Covers 


Sustained Final Curing Gone 
Concrete Method Cycle S ee ne Bo 
Temperature Duration g 

°F <°F< 
oe a > Three (3) days | = 80% fc 


Saturated covers, such as burlap, cotton mats, and other coverings of absorbent materials shall 
meet the requirements of AASHTO M 182, Class 3. Saturated covers shall be in good condition, 
free from holes, tears, or other defects that would render it unsuitable for curing concrete. 
Saturated covers shall be dried to prevent mildew when storing. Prior to application, saturated 
covers shall be thoroughly rinsed in water and free of harmful substances that are deleterious or 
cause discoloration to the concrete. Saturated covers shall have sufficient thickness and proper 
positioning onto the concrete surface to maximize moisture retention. 

Saturated covers shall contain a sufficient amount of moisture to prevent moisture loss from the 
surface of the concrete. Saturated covers shall be kept continuously moist so that a film of water 
remains on the concrete surface throughout the entire duration of the final curing method cycle. 
The Fabricator shall not permit the saturated covers to dry and absorb water from the concrete. 
Use of polyethylene film (see Polyethylene Film section) may be applied over the saturated cover 
to potentially decrease the need for continuous watering. 


A00801 - 237 


Massachusetts Department of Transportation 


Massachusetts Department Of Transportation Highway Division Highway Division 
Proposal No. 608929-123406 


ITEMS 996.01, 996.02, 996.03 & 996.04 (Continued) 


3. Sheet Materials for Curing. 
All exposed concrete surfaces shall remain moist with a continuous application of curing sheet 
materials throughout the entire duration of the final curing method cycle (see Table 6: Final 
Curing Method Cycle for Curing Sheet Materials). 


Table 6: Final Curing Method Cycle for Sheet Materials 


Sustained Final Curing Conic 
Concrete Method Cycle S hal fh 
Temperature Duration S 

ane S°FS | > Three (3) days | >80% fc 


Sheet Materials used for curing, such as polyethylene film, white burlap-polyethylene sheeting, 
and reinforced paper shall meet the requirements of ASTM C171 and the specifications herein. 
Sheet materials shall inhibit moisture loss and reduce temperature rise in concrete exposed to 
radiation from the sun during the final curing method cycle. Adjoining covers shall overlap not 
less than 12 inches. All edges of the covers shall be secured to maintain a moist environment. 


(a) Polyethylene Film. 

Polyethylene film shall meet the requirements of ASTM C171, consist of a single sheet 

manufactured from polyethylene resins, be free of visible defects, and have a uniform appearance. 
Careful considerations shall be taken by the Fabricator to prevent the film from tearing during 
storage and application, so as to not disrupt the continuity of the film (polyethylene film reinforced 
with glass or other fibers is more durable and less likely to be torn). The Fabricator shall monitor 
the application of the film to prevent uneven spots from appearing (mottling) on the concrete 
surface, due to variations in temperature, moisture content, or both. The Fabricator shall prevent 
mottling from occurring on the concrete surface by applying additional water under the film or 
applying a combination of polyethylene film bonded to absorbent fabric to the concrete surface to 
retain and evenly distribute the moisture. 
Immediately following final finishing, polyethylene film shall be placed over the surface of the 
fresh concrete surface, so as to not damage the surface of the concrete and shall be placed and 
weighted so that it remains in contact with the concrete throughout the entire duration of the final 
curing method cycle. The film shall extend beyond the edges of the concrete surface. The film 
shall be placed flat on the concrete surface, avoiding wrinkles, to minimize mottling. Edges of 
adjacent polyethylene film shall overlap a minimum of 6 inches and be tightly sealed with the use 
of sand, wood planks, pressure-sensitive tape, mastic, or glue to maintain close contact with the 
concrete surface, retain moisture, and prevent the formation of air pockets throughout the entire 
duration of the final curing method cycle. 


(b) White Burlap-Polyethylene Sheeting 

White burlap-polyethylene sheeting shall meet the requirements of ASTM C171, be securely 
bonded to the burlap so to avoid separation of the materials during handling and curing of the 
concrete, and be applied in the same manner as the polyethylene film. 
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(c) Reinforced Impervious Paper. 

Reinforced impervious paper shall meet the requirements of ASTM C171, consist of two 
sheets of kraft paper cemented together with a bituminous adhesive and reinforced with embedded 
cords or strands of fiber running in both directions, and be white in color. Reinforced impervious 
paper shall be treated to prevent tearing when wetted and dried. 

Reinforced impervious paper can be reused so long as it is effective in retaining moisture on 
the concrete surface. The Fabricator shall visually inspect the reinforced impervious paper for all 
holes, tears, and pin holes from deterioration of the paper through repeated use by holding the 
paper up to the light. The paper shall be discarded and prohibited from use when the moisture is 
no longer retained. 

After the concrete has hardened sufficiently to prevent surface damage, the concrete surface 
shall be thoroughly wetted prior to the application of the reinforced impervious paper, and be 
applied in the same manner as the polyethylene film. 


4. Liquid Membrane-Forming Compounds for Curing. 
All exposed concrete surfaces shall remain moist with a continuous application of liquid 
membrane-forming compounds throughout the entire duration of the final curing method cycle (see 
Table 7: Final Curing Method Cycle for Liquid Membrane-Forming Compounds). 


Table 7: Final Curing Method Cycle for Liquid Membrane-Forming Compounds 


Sustained Final Curing Ce ere 
Concrete Method Cycle S ite fi 
Temperature Duration g 

50°F = °F < > Seven (7) Bn0 

90°F days 2 80% fe 


Liquid membrane-forming compounds shall meet the requirements of ASTM C 1315, Type I, 
Class A and shall exhibit specific properties, such as alkali resistance, acid resistance, adhesion- 
promoting quality, and resistance to degradation by ultraviolet light, in addition to moisture- 
retention capabilities. Liquid membrane-forming compounds shall consist of waxes, resins, 
chlorinated rubber, or other materials to reduce evaporation of moisture from concrete. Liquid 
membrane-forming compounds shall be applied in accordance with the manufacturer’s 
recommendations. 

Liquid membrane-forming compounds shall be applied immediately after the disappearance of 
the surface water sheen following final finishing. All exposed surfaces shall be wetted 
immediately after form removal and kept moist to prevent absorption of the compound, allowing 
the curing membrane to remain on the concrete surface for proper membrane moisture retention. 
The concrete shall reach a uniformly damp appearance with no free water on the surface prior to 
the application of the compound. 

If patching or finishing repairs are to be performed prior to the application of the compound, 
the Precast Concrete Bridge Element shall be covered temporarily with saturated covers until the 
repairs are completed and the compound is applied. Only areas being repaired shall be uncovered 
during this period. While the saturated covers are removed to facilitate the patching process, the 
work shall continue uninterrupted. If for any reason the work is interrupted, saturated covers shall 
be placed onto the uncovered concrete surface, until the work continues and is completed, at which 
time the curing compound shall be applied to the repaired area. 
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Careful considerations shall be made by the Fabricator to determine if the evaporation rate is 
exceeding the rate of bleeding, thus causing the surface to appear dry even though bleeding is still 
occurring. Under such conditions, the application of liquid membrane-forming compounds to the 
concrete surface shall be delayed, in order to prevent bleed water from being sealed below the 
concrete surface and avert map cracking of the membrane films, reduction in moisture-retention 
capability, and reapplication of the compound. To diagnose and prevent this condition, the 
Fabricator shall place a transparent plastic sheet over a test area of the uncured and unfinished 
concrete surface and shall determine if any bleed water accumulates under the plastic. 

The compound shall be applied in two applications at right angles to each other to ensure 
uniform and more complete coverage. On very deeply textured surfaces, the surface area to be 
treated shall be at least twice the surface area of a troweled or floated surface. In such cases, two 
separate applications may be needed, each at 200 ft2/gal., with the first being allowed to become 
tacky before the second is applied. 

The curing compound shall be applied by power sprayer, using appropriate wands and nozzles 
with pressures between 25 and 100 psi. For very small areas such as repairs, the compound shall 
be applied with a wide, soft-bristled brush or paint roller. The compound shall be stirred or 
agitated before use and applied uniformly in accordance with the manufacturer’s recommended 
rate. The Fabricator shall verify the application rates are in accordance with the manufacturer’s 
recommended rate. 

When the concrete surface is to receive paint, finishes, or toppings that require positive bond to 
the concrete, it is critical that the curing procedures and subsequent coatings, finishes, or toppings 
be compatible to achieve the necessary bond 

After the termination of the final curing method cycle has occured, liquid membrane-forming 
compounds shall be removed by blast-cleaning from any concrete surface that is to receive paint, 
finishes, plastic concrete from secondary pour, grout, or any other toppings that require bonding to 
the concrete surface. These surfaces shall be further blast-cleaned to remove the cement matrix 
down to exposed aggregate to ensure proper bonding to the material. The method used to remove 
the curing compound shall not damage the reinforcement and coating. Compounds are prohibited 
on any concrete surface that will have a penetrating or coating type treatment such as a sealer, 
stain, or waterproofing membrane applied to it. 


5. Accelerated Curing. 

Accelerated curing shall use live steam or radiant heat with moisture in accordance with PCI 
MNL-116 as modified herein. The concrete temperature shall meet the maximum heat increase 
and cool down rates as specified herein. Concrete temperature monitoring shall meet the 
requirements of the Temperature Monitoring section. Excessive and fluctuating rates of heating 
and cooling shall be prohibited. The concrete temperature shall not exceed 158°F at any time. The 
Fabricator shall meet the following accelerated curing sequencing and requirements. 


(a) Initial Delay Period. 
The initial delay period shall be defined as the duration immediately following the placement 


of the concrete and the attainment of initial set of the concrete. The Fabricator shall determine the 
time of initial set in accordance with AASHTO T 197 specifications. Throughout the entire 
duration of the preset period, initial curing shall be implemented. The temperature increase period 
(see Temperature Increase Period section) shall not occur until initial set of the concrete is attained. 
During the initial delay period, the concrete temperature shall meet the following requirements: 
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i. Concrete temperature rate of increase shall not exceed 10°F per hour. 
ii. Total concrete temperature increase shall not exceed 40°F higher than the placement 
concrete temperature or 100°F, whichever is less 


(b) Temperature Increase Period. 

The temperature increase period shall be defined as the duration immediately following the 
completion of the initial delay period (after initial set) and immediately prior to the start of the 
constant maximum temperature period. Application of steam to the enclosure shall not occur until 
the initial delay period is complete. After the initial delay period is complete, all exposed concrete 
surfaces shall be cured in a moist environment where the concrete temperature increases at a rate 
not to exceed 36°F per hour. 


(c) Constant Maximum Temperature Period. 

The constant maximum temperature period shall be defined as the duration immediately 
following the completion of the temperature increase period and immediately prior to the start of 
the temperature decrease period. After the temperature increase period is complete, all exposed 
concrete surfaces shall be cured in a moist environment at a controlled and constant elevated 
temperature throughout the entire duration of the constant maximum temperature period. 
Termination of the constant maximum temperature period and the start of the termination decrease 
period shall occur after all specified conditions are met (see Table 8: Constant Maximum 
Temperature Period). 


Table 8: Constant Maximum Temperature Period 


: Constant 
Sustained A 
Maximum : 
Concrete Compressive Strength 
Temperature Temperature 
Period 
120°F <°F< 6 hrs < Time < 
<°F< < < S ano 
158°F 48 hrs 280% Pe 


(d) Temperature Decrease Period. 

After the constant maximum temperature period is complete, the concrete temperature shall be 
cured in a moist environment at a controlled and reduced rate not to exceed 36°F per hour until the 
concrete temperature is within 20°F of the ambient temperature outside of the curing enclosure. 


R. Stripping. 

The Fabricator shall not strip forms or handle the Precast Concrete Bridge Element until 
Quality Control compressive strength cylinders attain a minimum compressive strength of 80% 
Design Strength (fc) or the value indicated on the approved drawings has been achieved. After 
removal from the form, all exposed concrete surfaces shall continue to be cured in conformance 
with the Final Curing Methods sections until completion. 
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S. Handling and Storage of Precast Concrete Bridge Elements. 
Precast Concrete Bridge Elements may be exposed to temperatures below freezing (32°F) 
when the chosen curing cycle has been completed, provided that the following conditions are met: 


(a) Precast Concrete Bridge Elements are protected from precipitation with polyethylene 
curing covers until 100% f’c is attained 

(b) Precast Concrete Bridge Elements maintain a minimum concrete temperature of 40°F until 
100% fc is attained 


Precast Concrete Bridge Elements damaged during handling and storage will be repaired or 
replaced at MassDOT’s direction at no cost to MassDOT. Precast Concrete Bridge Elements shall 
be lifted at the designated points by approved lifting devices embedded in the concrete and in 
accordance with proper lifting and handling procedures. Storage areas shall be smooth and well 
compacted to prevent damage due to differential settlement. Precast Concrete Bridge Elements 
shall be supported on the ground by means of continuous blocking, in accordance with the 
approved dunnage plan. 

Precast Concrete Bridge Elements shall be loaded on a trailer with blocking as described 
above, in accordance with the approved dunnage plan. Shock-absorbing cushioning material shall 
be used at all bearing points during transportation of the Precast Concrete Bridge Elements. 
Blocking shall be provided at all locations of tie-down straps. Precast Concrete Bridge Elements 
stored prior to shipment shall be inspected by the Contractor prior to being delivered to the site to 
identify damage that would be cause for repair or rejection. 


T. Repairs and Replacement. 

In the event defects are identified, they shall be classified in the following categories and a 
non-conformance report (NCR) shall be filed if required. The NCR shall be submitted to 
MassDOT for review. Defects in all categories shall be documented by plant Quality Control 
personnel and made available to MassDOT upon request. Any required repairs shall utilize 
materials listed on the MassDOT QCML. 

Where noted, defects shall be repaired according to the PCI Northeast Region Guidelines for 
Resolution of Non-Conformances in Precast Concrete Bridge Elements, Report Number PCINE- 
18-RNPCBE. Please note that reference to PCINE-18-RNPCBE is made for repair details only. In 
the case of conflicts with this Special Provision, this Special Provision shall govern. 


1. Category 1, Surface Defects. 
Category 1 defects do not need to be repaired, and an NCR does not need to be filed. Surface 
defects are defined as the following: 


(a) Surface voids or bug holes that are less than 5/8-inch in diameter and less than '4-inch 
deep, except when classified as Category 4 

(b) Cracks less than or equal to 0.006 inches wide 

(c) Cracks less than or equal to 0.125 inches wide on surfaces that will receive a field-cast 
concrete overlay 


2s Category 2, Minor Defects. 
Category 2 defects shall be repaired, but an NCR does not need to be filed. Minor defects are 
defined as the following: 
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(a) Spalls, honeycombing, surface voids that are less than 2 inches deep and have no 
dimension greater than 12 inches 

(b) Cracks less than or equal to 0.016 inches that will not receive a concrete overlay 

(c) Broken or spalled corners that will be covered by field-cast concrete 


Minor defects shall be repaired according to PCINE-18-RNPCBE. Cracks shall be sealed 
according to the PCI Repair Procedure #14 in PCINE-18-RNPCBE. 


3. Category 3, Major Defects. 
For Category 3 defects, the Fabricator shall prepare an NCR that documents the defect and 
describes the proposed repair procedure. The NCR shall be submitted to MassDOT for approval 
prior to performing the repair. Major defects are defined as the following: 


(a) Spalls, honeycombing and surface voids that are deeper than 2 inches or have any 
dimension greater than 12 inches, when measured along a straight line 

(b) Concentrated area of defects consisting of four or more Category 2 Defects within a 4- 
square foot area. 

(c) Exposed reinforcing steel 

(d) Cracks greater than 0.016 inches and less than or equal to 0.060 inches in width that will 
not receive a concrete overlay 

(e) Bearing area spalls with dimensions not exceeding 3 inches 

(f) Cracks, spalls and honeycombing that will be encased in cast in place concrete need not be 
repaired, but the limits and location of the defects shall be documented with an NCR 


Upon MassDOT approval, defects and cracks shall be repaired according to PCINE-18- 
RNPCBE and this specification. All repairs shall be completed at the expense of the Contractor. 


4, Category 4, Rejectable Defects. 
Rejectable defects as determined by the MassDOT Inspector, RMS, and Engineer may be 
cause for rejection. Fabricator may submit an NCR with a proposed repair procedure, requesting 
approval. Some rejectable defects are defined as the following: 


(a) Surface defects on more than 5% of the surface area which will be exposed to view after 
installation 

(b) Minor defects that in total make up more than 5% of the surface area of the unit 

(c) Cracks greater than 0.060 inches in width except as noted in Category | 

(d) Elements fabricated outside of the specified tolerances 

(e) MassDOT compressive strength testing that does not meet the specified Design Strength, 
fc 


U. Loading. 

Prior to the Fabricator loading the Precast Bridge Element on to the truck for shipping, the 
Fabricator shall provide the MassDOT Plant Inspector and RMS a minimum seven (7) days’ notice 
of the Fabricator’s intent to load the Precast Bridge Element. Inspection by the MassDOT Plant 
Inspector shall take place while the element is still on dunnage in the yard. The element shall not 
be loaded onto the truck until the MassDOT Plant Inspector has performed the inspection. 
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V. Shipping. 
Prior to shipment, the Fabricator shall perform the following actions and provide the required 
documentation to the MassDOT Plant Inspector: 


(a) Precast Concrete Bridge Elements shall remain at the Fabricator’s plant for a minimum of 7 
days after cast date. 

(b) QC Inspection Reports shall be signed by the Quality Control Manager and provided to the 
MassDOT Plant Inspector. 

(c) QC Compressive Strength Test Report Forms attaining Design Strength, fc for the Precast 
Concrete Bridge Element’s representative Sublot shall be generated by the Fabricator and 
provided to the MassDOT Plant Inspector. 

(d) Certificate of Compliance shall be generated by the Fabricator as described under the 
Fabricator Quality Control section and provided to the MassDOT Plant Inspector. 

(e) All MassDOT RMS approved Corrective Actions submitted on the Non-Conformance 
Reports (NCR), shall be verified to have been completed by the MassDOT Plant Inspector 
and Quality Control Manager. 

(f) All NCRs shall be signed off by the Quality Control Manager, MassDOT Inspector and 
MassDOT RMS. 


W. Delivery. 
Upon Delivery, the following documentation shall be provided to the MassDOT Resident 
Engineer or designee: 


(a) QC Compressive Strength Test Report Forms attaining Design Strength, fc for the Precast 
Concrete Bridge Element’s representative sublot. 

(b) Certificate of Compliance generated by the Fabricator as described under the Fabricator 
Quality Control section. 

(c) QC Inspection Reports signed by the Quality Control Manager. 


The Contractor shall inspect Precast Concrete Bridge Elements upon receipt at the site. Precast 
Concrete Bridge Elements damaged during delivery shall be repaired or replaced at MassDOT’s 
direction at no cost to MassDOT. 


CONSTRUCTION METHODS — FIELD CONSTRUCTION 


A. General. 

All of the Contractor’s field personnel involved in the erection and assembly of the Precast 
Concrete Bridge Elements shall have knowledge of and follow the approved Erection Procedure 

Prior to installation, the following documentation shall be reviewed and confirmed by the 
MassDOT Resident Engineer or designee: 


(a) QC Compressive Strength Test Report Forms attaining Design Strength, fc for the Precast 
Concrete Bridge Element’s representative sublot. 

(b) Certificate of Compliance generated by the Fabricator as described under the Fabricator 
Quality Control section. 

(c) QC Inspection Reports signed by the Quality Control Manager. 
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Field construction staff shall verify that the Resident Engineer has accepted all Precast 
Concrete Bridge Elements prior to installation. 


B. Erection Procedure 

Prior to the erection, the Contractor shall submit an Erection Procedure for approval by the 
Engineer. This submittal shall include computations and drawings for the transport, hoisting, 
erection and handling of the Precast Concrete Bridge Elements. The Erection Procedure shall be 
prepared and stamped by a Professional Engineer registered in the Commonwealth of 
Massachusetts with working knowledge of the Contractor’s equipment, approved shop drawings, 
and materials to build the bridge. The Erection Procedure shall, at a minimum, include the 
following: 


1. Erection Procedure 
The Erection Procedure shall be prepared to conform to the requirements of 960.61, Erection 


and the applicable sections in Chapter 8 of the PCI Design Handbook (seventh edition) for 
handling, erection, and bracing requirements. At a minimum, the Erection Procedure shall provide: 


(a) Minimum concrete compressive strength for handling the Precast Concrete Bridge 
Elements. 

(b) Concrete stresses during handling, transport, and erection. 

(c) Crane capacities, pick radii, sling geometry, and lifting hardware. 

(d) Verification that the equipment can handle all pick loads and weights with the required 
factor of safety. 

(e) Evaluation of construction sequence and evaluation of any geometric conflicts in the lifting 
of the Precast Concrete Bridge Elements and setting them as shown on the plans. 

(f) Design of crane supports including verification of subgrade for support. 

(g) Location and design of all temporary bracing that will be required during erection. 


Non-shrink grout and concrete materials, approved by the Engineer, shall be placed as shown 
on the plans. Fill joints, keyways, and voids, in strict accordance with the specifications and 
manufacturer's recommendations and instructions. 

For footings, approach slabs and highway guardrail transitions, once these Precast Concrete 
Bridge Elements have been set to the correct horizontal and vertical alignment, the void between 
them and the supporting soil shall be filled with Controlled Density Fill - Non-Excavatable to the 
limits as shown on the plans. Add additional grout ports in the footings to facilitate the bedding 
process if required. 

Joints shall be filled flush to the top with non-shrink grout, and any vertical misalignment 
between adjacent elements shall be feathered out on a slope of 1 to 12. 

Curing of grout or concrete shall be performed in strict accordance with the specifications and 
manufacturer's recommendations. Filling shall not be completed in cold weather when either the 
ambient temperature or the precast member's temperature is below the manufacturer's 
recommendation. No localized heating of either the precast members or of the air surrounding the 
element will be permitted in an attempt to reach application temperatures. 

If the joints or voids are not filled within five days after the Precast Bridge Elements are 
erected, the Contractor shall cover and protect the openings from weather and debris until they are 
filled. 
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C. Survey and Layout. 

Working points, working lines, and benchmark elevations shall be established prior to 
placement of all elements. The Contractor is responsible for field survey as required to complete 
the work. MassDOT reserves the right to perform additional independent survey. If discrepancies 
are found, the Contractor may be required to verify previous survey data. 


D. Preparation of Closure Pour Keyways. 

Immediately prior to erecting the Precast Concrete Bridge Elements, the closure pour shear 
keys shall be cleaned at the job site of all dust, dirt, carbonation, laitance, and other potentially 
detrimental materials which may interfere with the bonding of the closure pour concrete and 
precast concrete using a high-pressure water blast. The exposed reinforcing steel in the precast 
concrete shall be protected from damage during the cleaning of the keyways. Damaged epoxy 
coating of steel reinforcement shall be repaired, and the reinforcing steel shall be cleaned as 
required by the Engineer. The surfaces of the shear keys shall be wetted so that the surfaces shall 
have a Saturated Surface Dry (SSD) condition for at least 24 hours prior to the placement of the 
closure pour concrete. 


E. Erection. 

The elements shall be placed in the sequence and according to the methods outlined in the 
Erection Procedure. As the erection proceeds, the Contractor shall constantly monitor the assembly 
to ensure that the precast concrete bridge element is within proper horizontal and vertical location 
and tolerances prior to releasing it from the crane and setting the next unit. The Contractor may 
use shims to maintain proper setting tolerances. 

The concrete elements shall be lifted only by the lifting devices, and the utmost care shall be 
taken to prevent distortion of the elements during handling, transportation or storage. 

Suitable spreaders shall be used during lifting so that only a vertical pull will be made on the 
lifting device. A non-vertical lifting force may be permitted if prior written approval is given by 
the Engineer. This approval will be contingent on the Contractor demonstrating by calculations, 
prepared by a Professional Engineer registered in Massachusetts, that the elements will not be 
damaged by the non-vertical lifting force and by documentation that the capacity of the lifting 
devices is adequate for the non-vertical lifting force. 

Precast components shall be pre-bed with non-shrink grout thicker than shim stacks prior to 
placing other precast elements on top of them. 

After all Precast Concrete Bridge Elements have been placed, the actual overall dimensions of 
the structure both horizontal and vertical, as laid out shall not deviate from the nominal dimensions 
shown on the plans beyond a tolerance of +0 inches and -1 inches. Once the layout of Precast 
Concrete Bridge Elements has been accepted by the Engineer, the Contractor shall cut all lifting 
devices off below the surfaces of the elements. 


F. Filling of Blockouts for Lifting Devices and Threaded inserts. 

If the blockouts in the Precast Concrete Bridge Elements where the lifting devices were located 
will be exposed and visible after assembly is complete, the Contractor shall fill these blockouts 
with Cement Mortar (M4.02.15) or grout. 

After the formwork has been removed, all threaded inserts that have been cast into the precast 
concrete bridge deck for support of the formwork shall be filled with a grout of the same color as 
that of the precast concrete. 
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SCHEDULE OF BASIS FOR PARTIAL PAYMENTS 


10 days after Notice to Proceed, the Contractor shall submit on his/her proposal form a schedule of 
unit prices for the major component Sub-Items that make up Item 996.01, 996.02, 996.03, and 
996.04 as well as his/her total wall structure Lump Sum cost for the four (4) retaining walls. The 
wall structure Lump Sum breakdown quantities provided in the proposal form are estimated and 
not guaranteed. The total of all partial payments to the Contractor shall equal the Lump Sum 
contract price regardless of the accuracy of the quantities furnished by the Engineer for the 
individual wall components. The cost of labor and materials for any Item not listed but required to 
complete the work shall be considered incidental to Item 996.01, 996.02, 996.03, and 996.04 and 
no further compensation will be allowed. 


The schedule on the proposal form applies on to the Southwest, Southeast, Northwest, and 
Northeast retaining walls. Payment for similar materials and construction at locations other than at 
this wall structure shall not be included under this item. Sub-item numbering is presented for 
information only in coordination with MassDOT Standard Nomenclature. 


Item 996.01 Wall Structure, Southwest Retaining Wall 


Sub-Item | Description Quantity Unit | Unit Price | Amount 
901. 4000 PSI 1.5 IN., 565 Cement 75 CY 
Concrete 
904.31 Precast Highway Guardrail 1 EA 
Transitions 
Steel Reinforcement for Structures 
910.1 — Epoxy Coated 22,000 | LB 
970. Damp-proofing 1,740 SF 
975.1 Metal Bridge Railing (3 Rail), Steel 160 FT 
(Type S3-TL4) 
Total Cost of Item 996.01 = 
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ITEMS 996.01, 996.02, 996.03 & 996.04 (Continued) 
Item 996.02 Wall Structure, Southeast Retaining Wall 
Sub-Item | Description Quantity Unit | Unit Price | Amount 
901. 4000 PSI 1.5 IN., 565 Cement 190 CY 

Concrete 
904.31 Precast Highway Guardrail 1 EA 

Transitions 

Steel Reinforcement for Structures 
910.1 — Epoxy Coated 22,000 | LB 
970. Damp-proofing 1,400 SF 
975.1 Metal Bridge Railing (3 Rail), Steel 100 FT 

(Type S3-TL4) 

Total Cost of Item 996.02 = 

Item 996.03 Wall Structure, Northwest Retaining Wall 
Sub-Item | Description Quantity Unit | Unit Price | Amount 
901. 4000 PSI 1.5 IN., 565 Cement 70 CY 

Concrete 
904.31 Precast Highway Guardrail 1 EA 

Transitions 

Steel Reinforcement for Structures 
910.1 — Epoxy Coated 57,000 | LB 
970. Damp-proofing 3,220 SF 
975.1 Metal Bridge Railing (3 Rail), Steel 200 FT 

(Type $3-TL4) 

Total Cost of Item 996.03 = 
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Item 996.04 Wall Structure, Northeast Retaining Wall 


Sub-Item | Description Quantity Unit | Unit Price | Amount 
901. 4000 PSI 1.5 IN., 565 Cement 330 CY 
Concrete 
904.31 Precast Highway Guardrail 1 EA 
Transitions 
Steel Reinforcement for Structures 
910.1 — Epoxy Coated 44,000 | LB 
970. Damp-proofing 2,340 SF 
975.1 Metal Bridge Railing (3 Rail), Steel 130 FT 
(Type S3-TL4) 
Total Cost of Item 996.04 = 
END OF DOCUMENT 
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